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ECONOMIC SURVEY OF CERTAIN FEDERAL AND PRIVATE 

IRRIGATION PROJECTS 

THTTBSDAY, KABCH 6,  1030 

HOUSE or REPRESENTATIVES, 

COMITTEE ON IRRIGATION OF ARID LANDS, 

Washington, D. C. 
The committee this day met in the committee room, House Office 

Building, at 10.80 o'clock a. m., Hon. Addison T. Smith (chairman) 
presiding. 

The CHAIRMAN. This meeting is called for the purpose of having 
the Commissioner of Reclamation, Dr. Elwood Mead, di.scuss an eco- 
nomic survey of certain Federal and private irrigation projects. I 
will read a letter from the Secretary of the Interior addressed to 
me on the (Jth of January: 

(The letter reads as follows:) 
JANVAKY 6, 1930. 

Hon. ADDI.SON T. SIUTH, 
Chairman Committee "u Irrif/ation and Rcclamntion, 

llouxf of llcprcxcntativcs. 
Mv DEAR 5IR. SMITH : L«.«t year the Buronu of Uecliaiiiitioii of this depart- 

inent. on its own inltiiitive. made an economic examination of a number of 
reclamation projects, both Government and private, witli a view to determining 
wliat could he done to promote development of unused land and {five lietter 
oipportunitles to ttie settlers. The bureau was fortunate in .securlnjj; the .serv- 
ices of some very able economists and nRricultural leaders outside of the 
Rei'Ianuition Service, and outside of the Irrigated area, at nimiinal expense. 
Their condusion.s represent the disinterested judgment of able and imi'artial 
mind.s and commend themselves to the department and to the bureau as bein^ 
worthy of consideration h.v Congi-ess and the interested public. 

A copy of their report Is attached. The department proposes to Issue it as 
a bulletin of the Bureau of Reclumation. 

Very truly yours.    :   , 
HAY LYMAN WILBUR. 

The Commissioner of Reclamation is present this morning and we 
will be glad to hear from him. 

STATEMEITT OF DB. ELWOOD KEAD, COMmSSIONEE OF 
RECLAMATION 

Doctor MEAD. Mr. Chairman and members of the committee, I 
want to express my appreciation of your willingness to give some 
time to this matter this morning and to say that the main purpose 
of mv talk to you is to express my belief that there is need for a per- 
sonal study of certain reclamation projects on the part of this com- 
mittee, or .some of its members, and of the other committee that has 
to deal with it, the Appropriations Committee, in oi'der that Cou- 
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gress may get a first-hand knowledge of the conditions. I hope 
arrangements will be made for such a study this summer. For sev- 
eral years I have believed that it would contribute greatly to I he 
success of Federal reclamation if the conditions and problems of 
some of the tlilticult projects could be studied by these coiiunittees 
on the ground. 

The continued increase in the cost of reclamation, arid the con- 
tinued difficulty of farmei-s everywhere to overcome the increased 
expense of farming brings up the necessity for doing everything we 
can on reclamation projects to give whatever assistance can be given 
wisely to the farmers on those projects in hastening development 
and providing for the co.st. 

These matters were made the subject of investigation and analysis 
last year by a body of able and experienced men and their recom- 
mendations are to be found in the economic report which has been 
subnutted to your committee. 

That report deals only with projects which are in difficulty and 
embraces only lCf\f per cent of the irrigable area included in the 
reclamation projects receiving water from the works of the bureau. 
To consider this report as typical of reclamation conditions would 
therefore be a mistake. What it describes, and the recommendations 
it makes, deal only with the difficult conditions which reclamation- 
encounters. It was believed to be nece.ssary at that time to pre\ent 
misconception, to make a statement of general conditions of reclama- 
tion and of the monumental contribution that Federal reclanuition 
has made and will continue to uuike to the wealth, the agriculture, 
and the connuercial succe.ss of the whole Nation as well as the arid 
States.    Some of these residts are as follows: 

In 192!) the cultivated area receiving water from Government 
works was 2,716.450 acres, producing crops value at $1(>1.272.480. 
From the time that water was first available in li)OG for croj) pro- 
duction the cumulative value of croj)s grown on land furnished 
water from the works of the bureau has amounted to $1,()42,;56().0()0. 

The total value of livestock in 1928 on about half the area, for 
Avhich statistics are available, was $27,700,000, and that of farminfj 
equipment $14,363,000, or a total stock and equipment value of 
$42,063,000. 

Serving the projects and adjacent areas are 17 beet-sugar factories, 
which in 1928 produced more than o00,000,000 pounds of sugar and 
paid $12,800,000 for beets, about $r)..-)00,000 having been paid to the 
water usere on the Federal projects. 

Shipments to stations on 17 of the 24 operating projects in 1928 
numbered 95.496 carloads valued at $119,619,000, and shipments 
from stations on these projects totaled 112,608 carloads valued at 
$1.58,295,000. 

In 1928 the 40,788 irrigated farms on the Federal projects for 
which statistics are available had a population of 153,663, and the 212 
project cities and towns an additional jiopulation of 451,811. There 
are on these projects 687 schools, 689 churches, and 136 banks 
with deposits of $147,732,900 and 248,373 ])roject and nonproject 
depositors. 

It is estimated that the increased value of lands and other proper- 
ties on farms and in towns within the enteri)rises watered from the 
works of the bureau amounts to at least $500,000,000. 
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The total repayments to the Government by the water users on 
construction and on operation and maintenance during the fiscal vear 
1929 were $6,308,314, of which approximately $4,388,000 was for 
construction. The construction repayments in 1928 were $1,108,000 
more than in 1927, and in 1929 were $1,142,000 more than in 1928, or 
an increase of $2,250,000 in two years. 

There is general agreement that the engineering operations of the 
bureau have been well conceived and capably carried out. They have 
resulted in the cons-truction of 118 storage and diversion dams, 
1G,557 miles of canals, ditches, and drains, 148,462 canal structures, 
11.631 bridges, 14,042 culverts, 4,811 flumes, 1.203 miles of roads, 
3,350 miles of telephone line, and 2,056 miles of transmission line. 
Excavation of earth, rock, and indurated material amounts to 276,- 
822.500 cubic yards. 

The results of reclamation on the Rio Grande project. New 
Mexico-Texas, are typical of those which may be fomid on a large 
number of the Federal irrigation projects. 

The agricultural investment in the Rincon and Mesilla Valleys in 
Xew Mexico and the El Paso Valley in Texas, under the Rio Grande 
irrigation project, is $45,501,116. This investment is represented in 
detail as follows: Agricultural lands, $16,006,759; preparation of 
lands for irrigation, $6,118,033; farm improvements. $6.091,.556; 
farm equipment, $750,832: livestock. $1,693,228. The cost of irriga- 
tion works was $14,830,708. In 1914 the value of the ci-ops produced 
on this area was $2,338,316 and the cultivated acreage 64,724 acres. 
In 1928 the value of the crops had increased to $12.808ii87 and the 
cultivated acreage to 159,398 acres. Livestock products are not in- 
cluded. There now are 4,728 farm homes and a farm population of 
22.509. There are 37 towns in the district with a combined popula- 
tion of 144,076. The Elephant Butte Dam. which supplies the water 
for this project, was comjjleted in 1916. Since then the growth of 
the district has been remarkable. 

It is important that a discussion of the problems of reclamation 
anil of the means for enhancing its opportunities for the home seeker 
and for increasing the financial income of both the farmer and 
Government should not be misconstrued as evidence that reclamation 
has not succeeded in the past. On the contrary, the judgment of the 
future is certain to be that no expenditure that the Government has 
ever made has brought larger returns, either in the opportunities it 
has created for the individual or in the enhancement of national 
wealth. This seems an appropriate place, therefore, to express the 
belief that reclamation has been subjected throughout its history to 
requirements that do not apply to any other governmental activitj-. 

Reclanuition from the first has had to deal with the most difficult 
conditions of the West. The easier projects have been taken up by 
private enterprises. The difficult ones have been left for the Federal 
Government. Reclamation has had to create an agiiculture, an or- 
ganized society, where nothing existed before. To say that it should 
be a demonstration, an experiment, and at the same time should not 
lose any nioney, is a test that would close the Agriculture Depart- 
ment within 24 hours. Its experiment stations are not expected to 
and do not pay expenses, yet the Government, in reclamation, has 
taken on a great experiment under the most difficult conditions. 
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What the financial result has been is shown by the simple state- 
ment that the total expenditure on construction has been about 
$190,000,000. While that money was spent to bring people into soli- 
tudes and create agriculture in deserts, it is nothing short of mar- 
velous that we are able to say that the value of crops grown on these 
projects last year was $161,000,000, or almost equal to the entire con- 
struction output, or to the amount now due the Government under 
the water-users' contracts. 

It seems desirable that Congress and the country should have the 
production record in 1928 and 1929 as a j^art of the general picture of 
what Federal reclamation has accomplished, and this has been in- 
corporated in a table which I desire to submit. 

What these projects are contributing to the wealth of the country 
is a most important index of the worth of the reclamation policy, 
but the finauL-ial returns, the willingness and ability of the people 
under these projects to pay back the money invested by the Govern- 
ment, is equally important as indicating tiie fidelity with which the 
act is being administered. As an indication of its ability to continue 
to provide the means for the conservation of our waste water and 
the creation of new homes in desert lands. I wish also to incorporate 
another table showing the status of construction-account repay- 
ments at the end of the last fiscal year. 

We venture the prediction tliat this showing of payments will 
equal that of private irrigation projects, and also that of banks 
which provide credit for the farmers of this country, and that, con- 
sidering the uncertainties and vicissitudes that go with new develoj)- 
ment. it is a record in which the whole country can take pride and 
satisfaction. 

Nevertheless, the writers of this report believe that the operations 
of reclamation can be greatly improved; they believe tliat there is 
certain legislation that ought to be enacted, and with that I am in 
complete agreement. However, before that is attempted. I iiope 
that 3'our connuittee can make a first-hand study of some of the con- 
ditions dealt with in that report and of some of the conditions wliich 
I encountered on a recent western trip. 

I had to deal witli two of the most diflicult problems of reclama- 
tion of old projects and with one of the most difficult problems of 
construction in the future. The first of these involves the financial 
and economic improvement of the Uncompahgre project, which is 
one of the first undertaken under the Reclamation Bureau. It was 
a project in which the Government took over a number of private 
canals and a partly .settled and developed section of the country. 
Its economic success has been endangered by an early speculative 
inflation of land prices, by which many of the present settlers in- 
curred debts in the purchase of their farms beyond the intrinsic 
wortii of the land. It was endangered by the fact that a large area 
of unfit land was included within the project, because at that time 
the importance of soil surveys and land classification had not been 
disclo.sed. In 1926 the Government corrected the conditions created 
by the neglect to classify the land by relieving the project of any 
obligation to pay for irrigation on unfit land, and by so doing prac- 
tically cut the debt of the project in half. It also extended the 
period of payment.   This, however, did not relieve the farm owners 
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of their mortgages and other indebtedness. This year financial con- 
ditions were injured by the faihire of a bank on the project, which 
caused loss to many farmers, and a movement was started to get 
relief from the easiest creditor, the Government, by a further write- 
off of the project debt. That movement was not started by the dis- 
trict board or by people active in the management of the project 
and who have been in close personal contact with the Reclamation 
Bureau. It was .started by some of those who have suffered from 
economic conditions whicn have little relation to payments for 
irrigation. 

The agricultural college and this bureau have been studying these 
economic conditions during the past year, and before this agitation 
began we took up with the State authorities the importance of bring- 
ing about an improvement of conditions. Anything that reflects on 
the success of a reclamation project reflects on every irrigation 
project and on every irigation security in that State, public or 
private. Furthermore, the most diflicult conditions were not those 
which properly belong to the Reclamation Bureau, and with that 
in view, Secretary Wilbur sent an invitation to 16 individuals and 
agencies that have a direct concern in irrigation and in the success 
of Federal reclamation to attend a conference in Denver to discuss 
plans for the rehabilitation of the Uncompahgre project. His invi- 
tation included representatives of the project, of the State govern- 
ment, of the agricultural college, of the railroad, and of the banks. 
Following his letter of invitation, I sent to the different members of 
the Denver conference the following letter, outlining the conditions 
and what steps are necessaiy for the successful reconstruction and 
future growth of the project: 
From : Commissioner. 
To: Members of the Denver ("onferenee on tlie Uncoinpiihgre project. February 

25. 1930. 
Recent conferences with the Secretary of the Interior and Meml)ers of Con- 

gress indicate a lielief tliat the best results in reclamation require a greater 
measure of cooperation between tlie States and tlie Federal Governuient than 
has existed in the past. Sudi cooperation is regarded as tlie necesnry basis 
for the reorganization of tlie Uncompahgre jiroject. 

The Federal (Jovernme'nt has gone as far as it can. under present legislation, 
to assist the proJe<'t. Nearly .$3,000,000 of tlie construction exiieiiditure by the 
Government lias been written off and the reiiayment period lias been extended 
to 40 years. Furthermore, It is not the (Jovernment charges alone which have 
held the project back, but these combined with high taxes, high interest rates, 
high freight rates and the absence of any active agency for the settlement and 
development of unoccupied lands. To put this project on its feet the reorganiza- 
tion plan should  include: 

(1) Delinquent State and county taxes should be written off or rebatetl. 
(2) An organization should be formed to take options for the sale of aban- 

doned farms at reasonable prices luid with long terms of payment to settlers. 
(3) The State, the railroad and the Bureau of Reclamation .should join in an 

active advertising and settlement campaign similar to that which has brought 
about such changed economic conditions on the Relle Fourclio and Lower 
Yellowstone projects, and is giving such hel]) to the Willwood development. 

(4) A contract including a provision for drainage should be signed before 
the Bureau gws to Congress with the proposed refinancing plan. A draft of 
such contract will be prepared for consideration at tlie meeting in Denver on 
February 25. 

All of tlie above are necessary to successful reconstruction and future 
growth of the project. Their Inclusion Is regarded as essential to .securing 
prompt and favorable action by Congress. 
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I am bringing tliese matters to your attention in order that they may have 
consideration In advance of the conference. 

ELWOOD MEAD. 

At the Denver conference the crucial problem of this project was 
discussed. It is that of a huge mortgage indebtedness and a ruinous 
high interest rate on these lands. Tlie real estate mortgages on 
37,000 acres of land total $2,500,000, or nearly $70 an acre. The 
average interest rate on this is 8 per cent, or a yearly interest pay- 
ment of more tlian $5 an acre. The chattel mortgages, which cover 
yearly financial operations, including livestock and feeder loans, are 
$2,300,000, with an average interest rate of 9 per cent. Farming in 
no part of this country will stand these interest rates, and the para- 
mount need of this project is a better credit system with an interest 
rate of not to e.\ceed 6 per cent. Wiping off of the Government debt 
will not give stability and security to the owners of tliese farms. 

Mr. CoLTON. Doctor, those liens are not prior to the Govern- 
ment liens, are they ? 

Doctor MEAD. NO; but they find it impossible to pay the mort- 
gage on tliese farms and they can approach the Government for a 
remittance of its debt much more easily than they can the mortgage 
company or the holder of the other claims. Had it not been for 
the failure of this bank they probably would never have said any- 
thing, because I was out there last spring and midsummer and vis- 
ited the projects and know the feeling at that time; but when the 
bank failed and some of the farmers on the project lost all their 
money and it meant that certain mortgages that that bank held 
would be pressed for collection, an appeal to the Reclamation Bu- 
reau as one understanding conditions and in a position to help was 
made. In part also because some water users were in arrears in 
their payments and could not go on without a further extension. 
We found that GO per cent of the land in the project had paid its 
charges for this year, and proliably a considerably larger peicentage 
will pay, so that the.se delinquencies are only a small percentage of 
the project. 

Mr. EsLiCK. Does each piece of property stand good for its own 
pro rata payment, or is all the })roperty bound to the Government? 

Doctor MEAD. Yes; that is a community debt: tiiat is a joint 
liability. 

Mr. CoLTON. Doctor, to what project are you referring? 
Doctor MEAD. This is the Uncompahgre project. It is in the 

State of Colorado and takes its water from the Umcompahgre River. 
It is over on the western slope and is supplied in part by the Gun- 
nison River. 

Mr. JOHNSON. A\liat is the nearest town? 
Doctor MEAD. Montrose is the largest town on the project; and 

Grand Junction is the nearest town outside the project. 
Mr. CARTER. That is north of it, is it not? 
Doctor MEAD. Yes. In the settlement in 1926 it was required 

that the delinquent payments of interest, and payments on water, 
that were not included in the adjustment, should be paid witiiin 
the next five years, and those that have been unable to make those 
payments would not be able to get water this year because they 
were more than one year delinquent.   It was impossible to do any- 
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thing that would be effective before the irrigation season. There 
was unanimous agreement to the proposal made by the bureau that 
Congress Le asked to pass a resolution giving every irrigator water 
this year who would pay the entire charges for this year—one full 
payment—that is, they would pay the construction charge and the 
operation and maintenance charge so that there would be no loss 
to the Government, and that would give time to consider a number 
of matters. 

T wish the project could be visited by a committee of you gentle- 
men. Among the things they need is an arrangement for settle- 
ment and cultivation of lands that are either held by the county for 
taxes or which have become delinquent in their county taxes, and 
subject to sale. They should be placed in such condition as to title 
that thej' could be sold to newcomers who would take them up, im- 
prove and develop them. Pos.sibly this situation can be dealt with 
by the local chambers of commerce, or county organizations. They 
are going to do that. Then there has been a loss of area and a loss 
of revenue because certain lands have become waterlogged through 
seepage. Those lands ought to be drained, but it will require action 
by the district to asume the obligation for drainage. That action 
has not been taken because they have been discouraged. 

Mr. CoLTON. Quite a percentage of tlie lands are of an alkali 
nature, are tiiey not^ 

Doctor MEAD. I think all of the alkali lands were excluded in 
the adju.stment of 192(>. There was a great deal of it, but that land 
has all, or nearly all. been cut out. 

Mr. LEAVITT. Has the question of new people coming onto this 
project been gone into? 

Doctor MEAD. That was one of tiie things we discussed at Denver. 
Mr. LKAVITT. DO they feel tliat they can secure buyers un<]er those 

conditions. 
Doctor MEAD. I think they can find buyers for it. 
Mr. EsLiCK. Doctor Mead, what does that land grow that makes 

it so valuable? 
Doctor MEAD. It is a good grain country; it is good potato 

country; it is good sugar-beet country. 
Mr. CoLTON. It will grow alfalfa, onions, and so forth. 
Mr. JoHNsox. Do they raise a lot of head lettuce there, too? 
Doctor MRAD. I <1o not think they do. 
The CHAIUMAN. Wliat is the acre charge on that land for the 

original cost? 
Doctor MEAD. The construction charge was reduced under the 

adjustment of 1!)2(') to $.52 an acre. 
The CHAIRMAN. And what is the annual operation and mainte- 

najice charge? 
Doctor MEAD. I think it is about $1.85. 
The CHAIRMAN. In view of the small cost, and the small operation 

and expense, the fertility of the soil, it is rather difficult to under- 
stand why tiiey can not pay, when it is remembered that people on 
other |)rojects are paying where the cost is twice as much, and where 
the operatioTi is twice as nmch. 

Mr. ARENTZ. But Mr. Chairman, if they owe $4,000,000 in mort- 
gages on which they are having to pay 8 and 10 i)er cent interest, 
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when that is added to the operation and maintenance cost you have 
a different situation. 

Doctor MEAD. That is the reason. 
Mr. JoHNsox. How much per acre does that $4,000,000 amount to 

as proportioned among tlie total acreage; how much would it be? 
Doctor MEAD. There are less than 70,000 acres in the project. 
Mr. CoLTON. Do all these mortgages carry 10 per cent? 
Doctor MEAD. Most of them are at the rate of 8 per cent. I do not 

think that any real-estate mortgages carry 10 per cent. Some 
chattel mortgages do. 

Mr. AKENTZ. Do you know what the taxes per acre amount to? 
Doctor MEAD. About $2. 
Mr. AREXTZ. Then on top of that they have a dipping charge 

and the consolidated school charge. These charges in my county 
bring it up to an amount which is indeed a burden. 

Doctor MEAD. Yes. 
Mr. AREXTZ. Which makes it almost prohibitive. 
Doctor MEAD. They have a lot of things to di.scourage them and 

a lot of things that need to have attention. 
Mr. CoLTON. Are those lands assessed at 100 per cent of their 

value?    That is very unusual, if it is true. 
Mr. ARENTZ. Ordinary alfalfa land is assessed at about $60. 

First-class alfalfa land is a.ssessed as high as $80. 
Mr. CoLTOx. The total tax would be about $1.20. 
Mr. AREXTZ. It would be about $1.60 or $1.7.5; and other taxes 

would bring the total far above this figure. 
Doctor MEAD. Unquestionably, it is a situation on which they 

need help. 
Mr. ARENTZ. That is the reason you brought out tlie fact that 

study is necessary to get the complete picture. 
Doctor MEAD. Yes. We have sent there Mr. Sanford, who is 

making investigations similar to those made by Mr. Kreutzer and 
Mr. Hayden to help find out what ought to be done; and they 
have a fact-finding connnittee of which the president of the agri- 
cultural college is the chairman. On the committee also is Mr. 
Walter, our chief engineer, representing the bureau; Mr. Foster, 
the colonization commissioner of the State, representing the State; 
Mr. Harrison, president of the Denver Bank, representing financial 
interests; and two members from the project, Mr. Dale, the chair- 
man, and another former chairman. Judge Bruce. They are work- 
ing on the economic improvement of tlie project. It is not their 
idea of evading the debt to the Government, because the unanimous 
opinion of the Denver meeting was against writing off a dollar of 
the obligation to the Government. Scaling down their obligations 
to the Government, that was not a district idea. That was the 
thought of some of the harassed people on the project—and they 
had encouragement in part from the fact that the Mississippi River 
people, as they say, are being protected without cost; that it has 
been proposed to build reservoire witliout cost, so why not just quit 
paying altogether and have everything done without cost. 

Mr. CoLTON. That would be a peculiar situation. 
Doctor MEAD. It is a situation that confronts them and that we 

must meet in such a way that they will feel that we are not dis- 
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criminating against them. I find the tone of quit* a lot of corre- 
spondence to be " Why don't you join in with these movements for 
free drainage and free reservoirs, and free everything else, and 
relieve us of all these burdens?" 

I do not believe in it. I do not believe it is feasible; and I do 
not believe in it as a matter of principle. I think that we ought to 
do what we are doing. 

Mr. CoLTOX. Do they point to the Mississippi plan as a free contri- 
bution by the Government for the benefit of the settlers down there? 

Doctor MEAD. Yes. 
The CHAIRMAN. That is their stock argument. 
Doctor MEAD. The State and bureau are going there this summer 

to help reconstruct that project; and we hope to do it in such a 
way that it will bring about a new psychology and a new prosperity. 

The CHAIRMAN. Did you have an opportunity, Doctor, to confer 
with the governor, or any of the prominent members of the legis- 
lature to sound out sentiment with regard to the State operating 
for the benefit of these people? 

Doctor MEAD. Yes; and it is favorable. It is now just a question 
of determining how it is to be done. The governor appointed this 
committee of five at the request of President Lory; and we were 
asked by the association itself to confer with the governor. Both 
sides felt it was desirable that the governor should appoint the 
committee; and he did. 

The CHAIRMAN. Of course, you would find a disinclination on 
the part of the farmers on all these other projects to have themselves 
held responsible in the way of taxation to provide substantial relief 
for the benefit of these people who have been subsidized, as tiiey say. 

Doctor MEAD. There would be an objection on the part of the 
farmers to any considerable expenditure by the State to improve 
conditions here, but I do not believe anything of this kind is neces- 
sary. If better credit and lower interest rates can be provided, 
settlement promoted, and the lands injured bj- seepage drained, the 
project ought to me«t all its obligations. Not only woidd there be 
an objection on the part of farmers outside the project to contrib- 
uting to the reconstruction of this project, but one of the chief 
difficulties on the project is to get people who have no need for 
draining their land to assume any responsibility for drainage, al- 
though all must rt^alize that every additional acre added to the area 
that pays charges lessens the burden on othei-s. Instead of favoring 
this, there is a strong sentiment on the project for getting rid of 
joint liability. Vigorous objection to joint liability was made at 
the Denver conference and in resolutions adopted by the water users. 
If it is to be abandoned, then something adequate must take its place; 
and it is believed that this will be realized before the investigations 
to be made this sununer are completed. 

While at Denver we met with the representatives of the Orchard 
Mesa district—and I am bringing this up because it illustrates the 
questions which confront reclamation to-day. In a sense, they are 
new questions. The Orchard Mesa project was a private project. 
After the works were completed their pump and the flume leading to 
it entirely collapsed, and they had to have a new flume and a new 
pump.   They had no credit.   They api}ealed to tiie Federal Bureau, 
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:aiid Congress voted $1,000,000 for reconstructing these works. The 
project on its part, which was a district, signed a contract with the 
Government to repay that money in 20 years. 

We have had two committees appointed by the secretary to ex- 
amine it. and those committees included in their membership people 
outside the bureau. That situation is dealt with in the economic 
report. Without talking about the various recommendations, this 
is the situation: The contract with the district provides that every 
acre of land shall make the same payment to the Government. 
About two-thirds of the land has been making the payment and 
one-tiiird has not been from the time we started the pumps going. 

The upper end of that project is peach land. The raw land there 
sells for $1,000 an acre, and improved farms for $1,500 an acre and 
returns as liigh as $600 and $700 an acre from mature orchards. 
There is another section that is good farm land but not fruit land. 
Because of frost they can not grow peaclies. Then there is a jioorer 
section. There is no rejison for dropping the yearly payment to 
what the poor land can pay, because that is making water too cheap 
for the good land. As an outc(mie of the conference the district, 
the bureau, and the college of agriculture have representatives on a 
ccmimittee of three classifying the district land and will endeavor 
to fix charges for each that will conform clo.sely to the productive 
value of water. It means graduated payments. I think that is 
what we must regard as one of the inevitable adjustments growing 
out of high acre charges. 

Mr. EsLicK. Has your department power to make the.se contracts, 
or does it require additional legislation? 

Doctor MKAD. There is a question as to that. In tliis in.stance thi.s 
a<ljustment of charges does not depend on the Federal law; it de- 
pends on the State district law of Colorado. Our belief is that it 
IS broad enough to permit this. Mr. Dent, who attended the con- 
ference, believes we could make this adjustment. 

Mr. AKENTZ. YOU tliink the trouble is not that there are shiftless"" 
farmers on the poor section of the project? 

Doctor MEAD. NO. 
Mr. AKEXTZ. The farmers themselves, then, are not to blame. 
Doctor MEAD. NO; but it is only human nature for them to wish 

to secure as low a rate as possible. 
Mr. ARENTZ. Yotn- idea is that there should be a basic rate and 

that as soon as poor land becomes improved and gets into the cate- 
gory of high-income bearing land, its basic rate should be changed 
to a higher rate ? 

Doctor MEAD. I want to abolish the flat rate entirely and have a 
graduated charge according to value. Wliat I would like to have 
IS for them to pay as they pay in districts in certain other sections 
of the country, according to the value of water which could be fixed 
from year to year, or at lea.st once in five years. That is what we 
discus.sed—a revaluation every five years. 

Mr. LEAVITT. Outside of the reclamation service, all other im- 
provements as. far as I know, under State law are taxed according 
to assessed valuation. That would produce the very result you are 
seekinjr. 
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The CHAIRMAN. We tried out this gracluated-payment plan based 
on crop returns. While it was theoretically right it is hard to oper- 
ate.    I would not propose a return to that. 

Mr. LEAVITT. IS that working out to be a complete failure on those 
projects where contract was entered into^ 

Doctor MEAD. It is. There is the constant temptation on the part 
of people not to return crops at all, or to keep cutting down prices. 
We have to make our own crop census. 

The CuAiKMAN. It all comes back to the question of how you are 
going to determine whjit rates shall be paid. 

Doctor MEAD. YOU can take the ta.x valuations. That is a very 
good indication of relative values. 

Mr. LsAMT-r. However, I do not think it would be a wise thing 
for you to have two different classifications, one of the Federal Gov- 
ernment and one of the local county government. 

Doctor MEAD. Some change is necessary, because the present situa- 
tion does not work at all. 

Mr. SWING. It seems to me it would be a very good thing, as sug- 
gested by Mr. Leavitt, to accept the local appraisement. It is all a 
question of relativity. 

Doctor MEAD. Yes; that is all it is. 
Mr. SWING. Base the tax upon the appraised value of these lands. 

Then, if you want to raise a gross aggregate of a certain amount, it 
is merely a matter of division to arrive at what the assessment rate 
should be in order to produce the amount you must have. In such 
a situation the local authorities themselves have said that the relative 
values are fair. 

Mr. ALUiooD. They are all tax specialists. 
Mr. SWING. Yes.   That is a fair and just proposal. 
Doctor MEAD. It is becau.se of the.se various considerations that 

enter into the picture that I want this committee to make a trip 
to get first-hand information on the subject. 

Mr. JOHNSON. YOU say these mortgages bear 8 per cent interest! 
Doctor MEAD. Yes. 
Mr. JOHNSON. IS there no provision of the farm loan law that will 

apply to these cases? 
Doctor MEAD. I do not think there are any Federal farm loans 

on this project. 
Mr. JOHNSON. I should think these loan companies would be 

willing to make a lower rate than that to help these fellows out; 
8 per cent is a very high rate of interest. 

Mr. EsLiCK. Why is it that loan companies charge 8 per cent on 
that kind of an investment whereas in my section, in the border 
States, they lend you money up to 50 per cent of the value of the 
land at 5iA per cent? 

Mr. JOHNSON. We are able to get money at 5 and 51/2 per cent in 
Nel)raska. It seems to me that 8 per cent is an unreasonable rate 
of interest. 

Doctor MEAD. The burden would be heavy even though it were 6 
per cent. 

Mr. JOHNSON. But 8 per cent makes it that much heavier. 
The CHAIRMAN. Doctor, have you very many projects that are in 

such financial s-tress as the Uncompahgre project? 
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Doctor MEAD. NO. 
The CHAIRMAN. Of course, the Uncompahgre project has been 

urging; relief of some kind. 
Doctor MEAD. I do not believe that we have many that are as 

bad off as Uncompaligre. 
The CHAIRMAN. DO you have any trouble on the Boise project? 
Doctor MEAD. NO. 
The CHAIRMAN. And you have none on the Minidoka project. 
Doctor MEAD. And we are not proposing to consider those. 
The CHAIRMAN. Of course, we are having trouble with the King 

Hill project. 
Doctor MEAD. Yes. These are some of the difficulties on the old 

developments. We want to help the people that are there and to 
make it possible to reestablish tho.se farms that have either been 
sold under tax sales or in .some other way taken out of the projects, 
to get good farmers on them again and to get this drainage matter 
cleared up. I think if we can do that that the Uncompahgre project 
is going on making its payments. I do not think it needs anything 
more than that—just a little encouragement, .stimulation, and direc- 
tion from the outside to help them through it; and with Orchard 
Mesa we must have a change in the method of assessing the charges. 

I went to Casper, Wyo., to look at the Casper-Alcova project 
We have been inaKing an economic study of that project during the 
last year. We have made other studies of it because it presents 
serious questions, owing to the very high acre cost. There are a 
number of reasons why part of the water of the North Platte should 
be used in irrigation in that part of Wyoming. It is a stream tliat 
is fed by Wyoming mountains. Wyoming is a dry State and it 
needs irrigated land as a basis for the stock-raising industry to 
furnish winter feed for stock, but because development of the lower 
part of the stream was easier than the upper, development has 
proceeded on that jjortion. The time has come when we ought to 
have some irrigation of the upper sections of the stream, and more 
irrigated farms in the central part of the State. 

If we are going to incur heavy cost, we want to do things that 
will enable people to pay them. We do not want to shut our eyes 
to the obligations settlers will have to assume and make them so 
heavy tiiey can not be met. 1 

That matter was discu.ssed candidly. We had the governor, we 
had the representatives of the university, we liad our own engineers 
that had been making these studies, and among the things pro- 

j._ posed—and this comes from the people of Casper—is that Casper 
should be included in the district and should contribute toward mak- 
ing these payments. Casper is the large.st city in Wyoming. That 
plan has boon followed elsewhere, and in this instance is a ca.se 
where it ought to be done; and it is altogether good that we are 
willing to do it. 

To those of you that have read the latest economic report it will 
at once be apparent that the thing we most need is credit. Lack of 
credit is the fundamental weakness of our reclamation law as it 
stands to-day. That is a thing that every other country in the woi'ld 
that has a reclamation system has provided for, but we have not. 
There is great urgency for this: and in a letter that I wrote to Casper 
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I proposed that the State fiarnish a fund of $1,000,000 to be loaned 
to settlers to lielp improve their farms. 

Mr. SWING. In the interest of colonization? 
Doctor MEAD. Yes; and that State would l)e amply repaid for 

making that kind of an investment. 
The CHAIRMAN. Did you get a response to your letter? 
Doctor MEAD. We went there antl talked it over. The State has 

about $6,000,000 of farm-loan money obtained from oil and land 
leases—oil largely—and it is carrying on a very intelligent policy. 
However, I think their hiAv will have to be changed to meet the 
situation as to the.se settlers. 

Mr. LEAVITT. Which State was that, Doctor? 
Doctor MEAD. Wyoming. 
Mr. SWING. You say they have loaned to .settlers on the recla- 

mation projects? 
Doctor MEAD. NO, sir; they were farm loans. 
Mr. SWING. They did not loan in the case of reclamation projects 

because they could not get a first lien on the land. 
Doctor MEAD. That is it; and that is the thing that confronts them 

now. A farm loan is made on the basis of ownership of the land. 
If this loan is to be made, and it ought to be made, it must be based 
on prospective income. To get a farm loan requires a fully de- 
veloped farm, and you must have income already established. With 
the situation we are considering money must be loaned to help 
develop the land and some chance must be taken on the man. The 
thing that must be determined is whether the land will produce 
income. 

Mr. SwaNG. In other words, in the present situation of the public 
lands, all the cheap, fertile, and easily cultivated lands have been 
taken up, and what remains noAv is the land that is difficult to ac- 
tually put into crop and improve: land that needs irrigation and 
considerable capital inves-tment in order to make it productive. 

Doctor MEAD. Yes. 
Mr. SWING. Therefore, if a man is not rich he is not able to go 

on it. and if he is rich he does not want to. 
Doctor MEAD. Yes. 
Mr. SWING. Therefore, if you are going to get settlers on that kind 

of land you must find some way of nelping them finance themselves 
until they get production and crops started ? 

Doctor MEAD. Yes. It developed in conversations there in con- 
ference and outside that there was a good deal of misgiving as to 
how the State of Wyoming would regard this proposal, whether 
the outlying districts would not be opposed to it and that the ac- 
tion taken might be defeated, politically, in the State. It is one 
of the things that we want to canva.ss; Ve want to develop public 
opinion; we want the whole situation understood. Nothing will 
help more than to have this committee make a visit to the State. 

Just north of Casper is Ri vert on. The Government has spent 
$4,000,000 on the canals of the Riverton project. It has provided 
water for about 40.000 acre.s. It has built main canals for 20,000 
more; and it has built a main canal reaching from the river down 
to the project that will carry water for 40,000 acres beyond that, or 
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100,000 acres in all; but we have 40,000 acres ready and have 18 
settlers on it. 

Mr. CoLTON. How many? 
Doctor MEAD. Seventeen or eighteen. We have land provided 

with water for two or three hundred. 
The CHAIRMAN. And you only have 17 on it. 
Doctor MEAD. Yes. The difficulty is distance to a railroad. Set- 

tlers have not gone on that project because if they go there they 
must ultimately become sugar-beet growers—that is to be the money 
crop on that project, for it is in a country where beet growing seems 
to be especially favored; but this project to-day is from 12 to 28 
miles from a railroad. The part that now has water is from 12 
to 28 miles from a railroad and the other 40,000 acres would be 
still farther removed from any exi.sting railroad. There is no use 
trying to induce people to come so far away from transportation. 

The CHAIRMAN. Was a railroad contemplated when they set aside 
the project? 

Doctor MEAD. That was before my time, but I suppose it was. I 
mean to say that I inherited tliis with the main canal already built. 

Mr. ARENTZ. IS this one of the so-called political projects? 
Doctor MEAD. No, I do not think so. I think the project is fairly 

justified on economic grounds. There is plenty of water; they need 
more irrigated farms. We have had it examined l)y the university 
authorities and by half a dozen different bodies. The department 
has made a very c^ireful soil survey, and tliere is no question but that 
it is good agi'icultural land. 

Mr. LEAVITT. It is all right except for the lack fif transportation. 
Doctor MEAD. Yes.    The lack of transportation is the sole obstacle. 
Mr. ALUSOOD. What crops are produced there? 
Doctor MEAD. Alfalfa, which can not be shipped out on account of 

freight rates; it must be put into stock, dairying, and things of that 
Icind. The best money crop there would be sugar beets. They have 
two factories already in the valley. 

The Northwestern is the nearest railroad. They have said that 
if we would establish a sugar factory there they would put a branch 
line in. It will take about 25 miles of a stub line to go up the valley 
from either the Burlington or the Northwestern. 

The CHAIRMAN. HOW are the finances of the project being taken 
care of by tliese few settlers ? 

Doctor MEAD. They are not being taken care of by the .settlers but 
are being taken care of out of the reclamation fund. We are losing 
money. 

The CHAIRMAN. We must be. 
Doctor MEAD. We are. 
The CHAIRMAN. It is operating for the benefit of these 17 settlers. 

Was there ever a time when there were more settlers there than now ? 
Doctor MEAD. No. 
Tlie CHAIRMAN. The project has not really been settled. 
Doctor MEAD. NO, it never has been. This was originally an In- 

dian project; that is, it is on what was part of an Indian reservation. 
The Cn.MRMAN. What does the water co.st there? 
Doctor MEAD. Water is cheap—$85. 
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The CHAIUMAN. HOW do you account for the farmers not taking 
advantage of this ojiportuiiity ? 

Doctor MEAD. They will not go so far from n railroad. 
Mr. ALLGOOD. It is due to lack of transportation. How are the 

higliways? 
Doctor MEAD. They do not have them. 
Mr. ALLGOOD. How do you get in there at all, then? 
Mr. CARTER. There are no improved highways. 
Mr. ALLG(X)D. Can you get in there by automobile? 
DcK'tor MEAD. Yes. The traveling is very good when it is not 

muddy. When it is muddy it is bad traveling over those dirt roads; 
but it is a fine country. 

Mr. CoLTON. I live 1'20 miles from a railroad, and we have a very 
thriving community. 

Mr. ALLOOOD. What are the chances of the State building a high- 
way in there? 

Doctor MEAD. The State will build highways, but we need a rail- 
road. That is what the people will want. While I was in Casper, 
the Burlington made an examination; there were eight Burlington 
officials with representatives of a sugar-beet company. One of the 
sugar companies has agreed to build a factory on the project when- 
ever we get settlers enough to grow (ifiOO acres of beets. 

Mr. SWING. DO not these lailroads have colonization bureaus? 
Doctor MEAD. Yes. 
Mr. SWING. Can they not be interested in helping advertise this 

project ? 
Doctor MEAD. They will advertise; but we do not want to adver- 

tise until we have a railroad. 
Mr. SWING. YOU are getting back to the age-old question of which 

came first, the hen or the egg. 
Doctor MEAD. Well, the hen comes first. We put $4,000,000 in 

to provide water. As soon as the settlers come in they can get it. 
Now it is time for the railroads to come in. 

Mr. CoLTON. You say they have a sufficient water supply? 
Doctor MEAD. It is good land; there is a good water supph" there 

is a good climate. Now we must have a railroad. Irrigation differs 
from what it u.sed to be. We can not consiiler that we have a solvent 
project until it is settled and has an income from farms. 

Mr. ALLGOOD. What is the price of that land. Doctor? 
Doctor MEAD. The greater part of it is public land. The land is 

free. 
Mr. SWING. The price of the land is just the actual charges repre- 

senting the investment of the Government in the irrigation work. 
Doctor MEAD. Yes, plus $1.50 for the Indians. It was an Indian 

reservation when we took over this project. 
The CHAIRMAN. Most of the projects in Indian reservations are 

imder Indian Bureau supervision. I am wondering how this comes 
to be excepted. 

Doctor MEAD. Because it was taken over by the Reclamation Serv- 
ice and the land has been withdrawn from the Indian reservation. 

Tlie CHAIRMAN. Do you pay the Indians anything for it at all? 
Doctor ME/\D. Provision was made that they should be paid $1.50 

per acre for the land. 
10240<>—.so 2 
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I have every confidence that if a railroad were put in tliere we 
could get a very large settlement this year but we will not invite 
people in saying they are going to get a railroad when we do not 
know whether they are going to or not. 

Mr. LEAVITT. What is the prospects from the railroad's point of 
view ? 

Doctor MEAD. That it is going to be good business to build in 
there; that it is going to be a permanent and prosperous community 

Mr. SwiNO. Can you not get a railroad to see tliat if they build 
a line in there it will bring settlers and create business for them? 

Doctor MEAD. We have not yet. 
The CHAIRMAN. What is the nearest railroad point? 
Doctor MEAD. There are two roads—the Burlington and the 

Northwestern, each equally close to it. 
Mr. SWING. Equally close, but are they equally reasonable in cost 

of construction ? 
Doctor MEAD. Yes. 
Mr. SWING. Both? 
Doctor MEAD. I do not think there is much difference. Probably 

the Northwestern could build a little cheaper. 
Mr. SWING. It follows an easier grade ? 
Doctor MEAD. No, not an easier grade. 
Mr. CARTER. There is no extraordinary cost of construction there 

for either railroad. 
Doctor MEAD. No. 
Mr. SWING. Which railroad has the most liberal policy regarding 

the extension of its road ? 
Doctor MEAD. I would not like to say.    They are both good roads. 
Mr. EsLicK. Doctor, how much did you say the total charge per 

acre was? 
Doctor MEAD. $85. 
Mr. EsLicK. Spread over how long a term? 
Doctor MEAD. Forty years. 
Mr. E.SIJCK. That means something like $2 per acre a year. 
Mr. LANKFORD. Would not a highway solve the difficulty? 
Doctor MEAD. I do not think so. 
Mr. ARENTZ. That would be a first necessity, I should think. 
Mr. CARTER. They will not stand up in that country. 
Mr. ARENTZ. I do not wonder that neither of the lailroads want to 

build a line in there. I built 4<) miles of railroad through an agri- 
cultural district in 1909—into a good agricultural district, with a 
good reservoir, with 90,000 acres of land imder cultivation, and the 
line has never paid, and never will pay. 

Mr. SWING. The Santa Fe built down to Palo Verde, and they 
never have made expenses out of there. 

Mr. ARENTZ. Have they any natural resources, oil, gypsum, or 
some natural product other than agriculture of which they could get 
tonnage so that they could make their regular trips for the natural 
resources and hook onto their train a carload of potatoes, a carload 
of peaches, or other agricultural products? If such a situation 
exists, they might be able to operate the road without loss; otherwise 
not. 

Mr. GLOVER. "\\Tiat is your plan ? 
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Doctor MEAD. I think it would be good business for them to put a 
line in there. I am simply bringing this up to show you some of the 
things we have to con.sicler besides finishing canals. We can not 
consider a reclamation project a success until we have farm incomes. 
Two things confront the .settlers here—the problem of transpor- 
tation and the problem of credit. 

Mr. CoLTON. You are not undertaking now very many reclama- 
tion projects where there are no settlers? 

Doctor MEAD. No. 
Mr. LEAVITT. Doctor Mead, something has been said about a high- 

way possibly solving this difficulty. Are the winter conditions in 
that country such that a highway would be kept open all winter, or 
would there be a time when the community would be isolated? 

Mr. CARTER. I think the road would be kept open the year round. 
Doctor MEAD. There is i)ut a slight snowfall. 
Mr. ARENTZ. When you can get ore hauled for 25 miles over a 

mountain road for $2.50, and when you have trucks traveling parallel 
with the railroads throughout the West, as they are doing now, and 
competing with the railroads, quoting a lower price than the rail- 
roads, I think a highway would solve this problem. 

Doctor MEAD. That is why I want you gentlemen to go up there 
this summer and see what the conditions are on the groimd. 

Mr. CARTER. Doctor Mead, would not the roads have to be built 
by the Indian Service?   Is it not an Indian reservation? 

Doctor MEAD. NO ; it is not an Indian reservation. 
Mr. CARTER. I thouglit it was right in the heart of one. 
Doctor MEAD. No. This land has been withdrawn from the Indian 

reservation, but the settlers will have to pay the Indians $1.50 an 
acre for it. 

Mr. ALLGOOD. May I ask you, Mr. Carter, whether you have bonded 
your State for building highways? 

Mr. CARTER. We are bonded practically to our limit now. We can 
only bond ourselves to 1 per cent of the asses.sed valuation, but we 
are going to provide a constitutional amendment changing the situa- 
tion. We are spending a lot of money per capita in road building in 
Wyoming. 

Mr. ALLoof)D. Can you tell nie what it costs \>er mile in that section 
to build roads?   Have you any idea? 

Mr. CARTER. NO, I do not.   I ought to know, but I have no idea. 
Mr. ARENTZ. I have a bill in the House now providing for a mile 

and one-fifth of gravel road across an Indian reservation, and the 
total cost, including a small bridge, is $24,000. That will provide a 
good gravel highway. 

Mr. CARTER. It should not cost us much out there. 
Mr. ARENTZ. I should say that $15,000 would be more than ample. 
Mr. SWING. A gravel highway will not hold up under truck traffic 

very long. If you are going to pay $20,000 for a road for heavy 
tra^c you might as well go the step further to $30,000 and get a goocl 
concrete road. 

Mr. ARENTZ. We have a method of treating gravel roads in our 
country that is ver\- satisfactory. We put on more gravel and add 
oil. We mix it up every day for a week or more, then roll it, and we 
get a road that holds. 
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Mr. MoNTET. We find in Louisiana that a gravel road will stand 
up all right where traffic does not exceed 500 vehicles a day. When 
it goes beyond that it is no longer economical to try to maintain a 
gravel road. 

Mr. LEAVITT. That depends somewhat on the character of the 
vehicle. 

Mr. CoLTON. Doctor, coming back to the subject, if Mr. Montet is 
through, I wanted to ask yo" what set-up you have in j'our organi- 
zation now to take care of cases where tne payments become delin- 
quent or a farmer abandons his place. What do vou do in cases of 
that kind ? 

Doctor MEAD. Where he abandons his place we can not do any- 
thing. We have no authority to buy the land, and we have to let it 
.stay idle. 

Mr. CoLTON. So that you really can not foreclo.se a lien ? 
Doctor MEAD. No. The only thing we can do is to shut off the 

water; and after the man is gone that does not bother him. That is 
what he wants us to do. 

Mr. CoLTON. It seems to me authority should be given to you (o 
take care of cases of that kind. 

Doctor MEAD. Yes: we need it. If I might ti-avel on—the itinerary 
I would lay out for you gentlemen contemplates going over to the 
coast, stopping at the Sun River project where we have 40,000 acres. 
The Sun River project is all settled. 

The CHAIRMAN. That is in Montana. 
Doctor MEAD. Yes. We built a magnificent dam there, and there 

is plenty of water, and we can have an irrigated agriculture tliere 
instead of a modified dry-land agriculture that they have had in the 
past. From there we go over into Washington. Ever since the be- 
ginning of the reclamation policy we have been engaged in the utiliza- 
tion of the waters of the ^ akima River, building one reservoir after 
another, and one division after another until we have come now to 
considering the last unit. That last unit is costly—probably $240 an 
acre; and the one we are building is $160 an acre. It w-ould be folly 
to consider those prices if it were not land of exceptional value. The 
average value of the crops on the Tieton division wa.s $190. That is 
the average for every acre in it. On the largest section the value 
was over $100 an acre, and in the lower part it was $198 an acre. 

But if we are going to do this thing and do it sensibly, we must 
face the situation that we faced on the Orchard Mesa—there must 
be a graduation of those payments because on parts of that land water 
has two or three times the value it has on other parts, and if we im- 
pose a flat charge all over the entire project such a policy would in- 
evitably let the man owning valuable land have water too cheap or 
charge the poorer land more than it could pay. 

Mr. SwiNc. Under the provisions of the reclamation law there is 
no question that we can not apportion the charges upon an assessed 
valuation basis. It must be asse.s.sed at a flat rate under existing law. 

Doctor MEAD. NO; that is a matter of regulation; but we do not 
have the authority we would like to have; and in this connection it is 
the State law which governs. 

Mr. SWING. I am talking of your reclamation projects after you 
have constructed your works. Is it possible for you to collect the 
Government charges based upon an appraised valuatitm of the land J 
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Doctor MEAD. Mr. Dent, you can an.swer that. 
Mr. DENT. I think you can not do that in Washington, Mr. Swing, 

because they do not have the ad valorem basis of taxation. It has 
got to be on the benefit basis. 

Mr. SWING. You misunderstand me. I am talking about the recla- 
mation service, a Federal agency, getting back the money which it 
has expended. Is it possible for you, under the law, to apportion 
the charges of a project on an appraised valuation of the land? 

Mr. DENT. Ordinarily, the contracts that we now make do not 
attempt to apportion charges among the landowners, but we permit 
that to be done, and it can be done. 

Mr. SWING. I want to know what your interpretation of the law 
is, not what your practice is. 

Mr. DENT. Tiae Federal law does not require it, but it can be done 
that wav. 

Mr. SWING. It can be done either way. 
Mr. DENT. Yes. 
Mr. SWING. But it has never been done in any otiier way except 

upon a flat rate acre basis. 
Mr. DENT. That has been the custom heretofore. 
Mr. SWING. I suppose the difficulty on the average project is that 

wliile before it has been brought into cultivation, it is possible to 
make a theoretical valuatitm based upon soil analysis, it is not pos- 
sible to make an actual, accurate apprai.sal until after it has been put 
into cultivation and its possibilities proven. 

Mr. DENT. That is the difficulty. Unless you have the ad valorem 
basis, as they have in Califoinia. the taxes vary according to con- 
diti<ms; and that, we believe, is the proper basis for all of tlie States, 
but. unfortunately, in some of the States we can not do that because 
of State constitutions and State laws. 

Mr. SWING. Once you have gotten your settlers, and ha^e turned 
your project over to tlxem and taken the contract of the district in 
return for your charges against the land, then, I assume that in 
practically every one of these projects it goes upon an assessed valua- 
ti(m system: but until you Iiave done that you have used nothing but 
a flat basis. 

Mr. DENT. Yes. sir. In some States the district are given the 
option, either to adopt tiie benefit basis, the flat basis, or the ad 
valorem basis. That is true in Texas, and in one or two other States 
where the State constitution will permit them to do that, and they 
can vary the estimates as the conditions justify. 

Mr. EsLicK. What liave the State laws to do'with these projects if 
they are purely Federal? 

Mr. DENT. We operate through the medium of irrigation districts, 
and they are organized and operated imder the State laws. 

Mr. EsLiCK. Are they in the nature of domestic corporations? 
Mr. DENT. They are cpuisi-municipal corporations. 
Mr. EsLiCK. And they, of course, are controlled by State laws. 
Mr. DENT. Yes. The actual operations are governed solely by 

State laws. Of course, they have got to be in harmony with the 
Federal policy. 

Mr. S\\^NG. It can not operate as a district until you have a cer- 
tain number of settlers; at least enough to take it over and run it. 
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For the first few years it has got to be run by the Government as a 
reclamation project. 

Mr. EsLioK. The jj^eneral rule is that wherever State and Federal 
law conflicts the State law gives way to the Federal law. 

The CHAIRMAN. Will you proceed with your next point, Doctor? 
Doctor MEAD. We have certain projects that have been unfortu- 

nate. The Umatilla project in Oregon is one. Tliat has been a 
failure due entirely to the soil. It will not produce crops that pay 
for irrigation. They ask that the entire charges be remitted. King 
Hill, in Idaho, is in exactly the same condition. 

Both projects have a sandy soil. The water leaches through and 
washes out whatever inherent fertility it has, so that production has 
been falling off year by year until we do not believe that they can 
bear the construction charges or that thej' ought to be asked to 
pay them. 

However, we do not want legislation simply for those two projects. 
We believe that the necessary legislation should cover the whole 
field of reclamation and the things reclamation needs to bring it 
into complete harmony with the economic requirements of to-day. 
So far as these two projects are concerned, no effort will be made to 
collect construction charges from them this year. They can wait 
until we deal with the whole question. 

Mr. SWING. How are you getting your maintenance and opera- 
tion charges? 

Doctor MEAD. The water users have taken over these projects and 
are operating them. 

Mr. SWING. They are operating them ? 
Doctor MEAD. Yes. 
The CHAIRMAN. AVhat will eventually be the fate of the.se farm- 

ers if they are relieved of the Government construction charges? 
Will they be able to go ahead and take care of themselves on the 
Umatilla project? 

Doctor MEV\D. I do not want to express an opinion because I do not 
feel sure of it. 

The CHAIRMAN. Your idea is that if the Government could step 
out of the Umatilla project and give them the whole project, yet 
the farmers could not make a living? 

Doctor MEAD. Yes. 
Mr. SWING. Are farms there actually being abandoned in the 

poorer parts of the project ? 
Doctor MEAD. Yes. 
Mr. SWING. And the land is going back to the desert ? 
Doctor MEAD. And those men are just as good farmers as there 

are in the United States. They made a heroic struggle to hold on, 
but are all discouraged at tlie outlook. 

Mr. BUTLER. No project was ever settled by a better class of 
settlers than tho.se who went there in the beginning. 

Doctor MEAD. Umatilla ought never to have been built; that is all 
there is to it; and it shows how necessary it is to study everything 
that affects the return of the money when a policy is adopted. 

Mr. AiXGOOD. What crops are produced on the Umatilla project? 
Doctor MEAD. Alfalfa and grain are the two main crops. 
Mr. LANKFORD. How far is that from Umatilla city? 
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Mr. BUTLER. It is just a few miles, Mr. Lankford: and it is west 
of Pendleton, if you recall where that is, right on the railroad. 
Transportation facilities there are good; everything is all right 
except when that project was selected they failed to select one of the 
better sections of one of the greatest agricultural counties in the 
Northwest. 

Mr. LANKFORD. IS it near Umatilla Rapids? 
Mr. BUTLER. Yes; it is near the rapids. 
Mr. LANKFORD. How many acres are involved in this project? 
Doctor MEAD. About 18,000 irrigable acres. 
The CHAIRMAN. And about one-third of it being cultivated? 
Doctor MEAD. Eleven thousand acres were cropped last year. 
Mr. LEAVITT. What is the value of the crops? 
Doctor MEAD. In 1929 the value of the croi>s was $286,000—$'26 

an acre. 
Mr. ARENTZ. That is an average of $26 an acre ? 
Doctor MEAD. Yes; for the two division combined. The per acre 

value on the ea.st division was $23.88 and on the west division, 
$30.41. 

I wish to bring to your attention one other fimdamental matter. 
In the West are a great many irrigation di.stricts that have not been 
fully completed, wlie^e the people are stranded to-day. They come 
to us asking that we take the i^rojects over and complete them. 
In some cases I am quite certain that to do that Avoiild bring about 
more beneficial results than to irrigate unpeopled, unimproved land. 
It all depends on being careful not to take over a project that can not 
be rescued.   That is the main difficulty. 

Mr. LtiAViTT. Like King Hill! 
Doctor MEAD. We are confronted with this situation: We will, 

this year, complete some parts of the 10-year program. From now 
on we will be getting toward the end of that program and we must 
consider what should follow. 

The CHAIRMAN. Your idea, as I gather from your remarks, is 
that it is better to rehabilitate some of these struggling projects iha,n 
it is to start new ones. 

Doctor MEAD. Yes. 
Mr. LEAVITT. But not take in just any kind of a project. In the 

Bitterroot Valley the people have been very successful in using the 
land, but are now in difficulties due to conditions that could not easily 
be met. That whole community could be saved, which would be 
better than gambling by starting a new community where the ques- 
tion would be unanswered for a good many years. 

Mr. SWING. Then, too, there is the case of Palo Verde Valley 
where a community already exists, but which, because of the ravages 
of the river and the resulting financial burdens, finds itself in such 
shape that they can not carry the burden. 

The CHAIRMAN. YOU have told US of some of the failures. We have 
some new members on this committee. I think for their benefit, you 
should take about five minutes to tell them something about the suc- 
cessful projects. 

Doctor MEAD. I shall be glad to amplify what I said earlier in this 
hearing. I want to say to those new memners that we would not urge 
dealing with these conditions if we did not believe two things: One, 
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that the continuance of Federal reclamation is absolutely essential to 
western development and the prosperity of the West. I want to say, 
further, that there has never been any investment by this Govern- 
ment that has brought a larger return to the Nation as a whole, in- 
dependent of the farmers, than our investment in Federal reclama- 
tion. In the creation of values and of homes, it has influenced the 
development of many other enterprises—mines, and mills, and rail- 
ways. 

We liave been talking about the difficulties of projects, because that 
is what we go to see; but I want to point out that one of our projects 
that cost the Government $12,()00,(X)0 has made every payment but 
one to the Government that was required under its contract, and had 
a crop value year before last of $26,000,000, over twice the entire cost 
of the project to the Fedei-al Government. Last year the crop value 
was $25,423,000. 

Mr. CoLix)N. WTiere is that. Doctor? 
Doctor MEAD. That is the Salt River project. 
We have on these projects a much higher average-acre return than 

is received from agriculture outside the projects. I think we can 
claim that we have oetter cultivation and conditions also. It leads to 
very contented and happv homes. The return for 1928 on the Rio 
Grande project was $12,733,000, and it cost arojind $15,0(K),000. 

The CHAIRMAN. In one year. 
Doctor MEAD. That was the crop i-eturn in just one year. 
The CHAIRMAN. IS not the same thing true about the Minidoka 

project in Idaho? 
lioctor MEAD. Yes. 
The CuAiinrAN. And is that not also true of the Boise project? 
Doctor MEAD. Yes. 
The CHAIRMAN. The failures, then, are of the small, insignificant 

projects. The successes are in the large projects, where they have 
fifty, seventy-five, or a liundred tliousand acres. 

Doctor MEAD. The failures ai-e due to certain conditions that we 
did not anticipate in the reclamation act, and that we could have 
overcome at tlie time. They need never have been failures except 
where soil conditions are unsuited to agriculture. 

The CHAIRMAN. Had soil surveys been made then such as are 
made now you would never have built them. 

Doctor MEAD. NO; we would not have built them. 
Tlie CHAIRMAN. No new project is undertaken until it is first 

investigated with reference to .^oil conditions and the character of 
the crops that can be raised, and the proximity to markets, and such 
things. 

Mr. ARENTZ. I notice that j'ou did not include the Newlands proj- 
ect in your economic survey.    Is that going along all right? 

Doctor MEAD. Yes; they are going along all right. We have had 
no request to do anything tliere. 

Mr. CoLTON. I see also you have been furnishing supplementary 
water. 

Doctor MEAD. That refere to projects which have an inadequate 
water suy)ply, and we furnish a sujjplemental supply under the pro- 
visions of the Warren Act. Since the passage of the Warren Act 
the bureau has entered into 77 contracts for the sale of supplemental 
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water for irrigation. These contracts have a total value of $7,314,521 
and involve the purchase of 1,600,000 acre-feet of water. The 
irrigated area of these lands served in whole or in part with water 
from the Government works amounted last year to 1,235,020 acres, 
of which 1,192,030 acres were cropped, producing crops valued at 
$62,500,000. Repayments due under these contracts to June 30, 1929, 
amounted to $5,333,519, of which all but $72,190, or about 1.3 per cent 
of the amount due has been paid. 

The CiiAiRMAX. It is planned to extend in the hearings the eco- 
nomic report; and when this hearing is printed it will contain all 
of this data to which reference has been made. 

As I understand it, Doctor, your survey is for the projects that 
are in financial distress. 

Doctor MKAD. Yes. 
The CiiAnsMAN. It does not take up the successful projects. 
Doctor MKAD. NO; only those where there are economic questions. 
Mr. LEAVITT. Those where there are problems that need to be taken 

up and settled, to make their success complete. 
Doctor MEAD. What we want to do is to determine wliat changes 

and modifications should be made in the reclamation act that would 
make it more successful, both to the individual who finds a home 
under it, and to the Government itself. 

I wish also to submit as an appendix to my remarks the original 
reports of the investigators who made the economic survey last 
summer, on which is ba.sed the report of the special advisers which 
we have been discussing. 

The CHAIKMAN. We appreciate your coming before us. Doctor, 
and giving us this valuable information; and we will take under 
consideration your suggestions that the committee or a subcom- 
mittee visit the various projects. 

(Thereupon, at 12 o'clock noon the committee adjourned.) 

EooNOMio SuBVBT OF CEBTAIN FEDEEAL A.ND PBIVATE IRBIOATION PROJECTS, 1929 

[Prepareil by: Geor;ie C. Kreutzer, dii"ector of rcclamiitioii economics, chiilr- 
man: Dr. Alviii .Tolin.'iOD, associate editor, Enr.vcloiieilia of Social Sciences, 
New York: Dr. Cliarles A. Lory, president, Colorado Agrlcultunil College; Dean 
Anson Marston, school of engineering, Iowa State College; Prof. Frank Adams, 
college of agriculture, University of Ciiliforniu ; A. C. Cooley, senior agricul- 
turist of the Department of Agriculture, In charge of demonstrations on the 
reclamation projwts; .lohn W. Haw. director of agricultural develoianent. 
Northern Pacific Railway; Hugh A. Brown, assistant director of reclamation 
economics, secretary. 1 

This report Is buse<l on field investigations made by Dr. Alvin Johnson, 
as.sotriate editor. Enc,vcloi>edia of Social Sciences: Prof. Frank Adams, college 
of agriculture. University of California; A. C. Cooley, .senior agriculturist, 
Department of Agriculture; George O. Sanford. suixM-intendent, Sun River 
project: II. H. Johnson, superintendent. Milk River project; L. II. Mitchell, 
sui)erlntendent, Shoshone project; F. C. Youngblutt. .superintendent. Belle 
Fourche project; B. E. Stoutemyer. district counsel: William J. Hurke, district 
counsel; B. E. Hayden, reclamation e<-onomist: W. W. Johnston, associate 
reclamation economist; Prof. W. L. Powers, chief of soils, Oregon State Col- 
lege; Rhea Luper, State engineer of Oregon; L. R. Breitbaupt, extension 
economist, Oregon State College; H. K. Dean, superintendent exjierlraent sta- 
tion, Hermlston, Oreg.: G. R. Hyslop, agronomist, Oregon State College 
experiment station; R. J. Ott. E. L. Jackson, F. L. Jewett, T. W. Botkin, and 
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N. Madden, representing Hermiston irrigation district, Umatilla project; Wil- 
liam F. B. Ctiuse, secretary. Horsefly irrigation district; A. C. Hougliton, 
manager, west extension irrigation district, Uniatiila project; Ed. F. Williams, 
George W. Scott, and L. A. Hauser, representing the Palo Verde irrigation 
district; Miss Dorothy Lampen, sijeciai investigator of project women and 
home conditions. 

PART I—PKBFACE 

CHARACTER OF FEDERAL UKC^AMATION POIJCY 

When the reclamation act was passed 27 years ago the West had a frontier. 
The act was framed to meet an asrlcuituio and a rural life that were primi- 
time in character. People moved to the irrigated farni.s in .slow-tniveling 
covered wagons over unformed dirt roads or trails. It was holieved tliat this 
act would deal mainly with land that would he free, that the cost of provid- 
ing water would he low, and that self-denial and industry would l)e the main 
reiiuireinents of succes.s. 

In the years tliat have passed the conditions to which this act must conform 
have undergone a revolutionary change. The population of the States to which 
it applies has increased from 11,188,000 to 23,4.'')«,(K)0. The cost of providing 
water and of preparing land for irrigation is far greater than originally antici- 
pated. Prie land IIHS been found to be a delusive beacon of hope. The primi- 
tive agriculture once considered the basis of this development will no longer 
answer. Only by intensive culture and properly Improved and equipped farms 
can the costs of reclamation he met. 

It would be a miracle if an act framed to meet the requirements of a quarter 
of a century ago could meet the requirements of to-day. Originally, it was 
believed that if water was provided, the settler, without capital or tinancial aid 
or direction, could establish a home and meet the Goveriunenfs payments. 
Now we know that this can not be done. The farmer must liave considerable 
capital or access to credit. If he is not a skilled cultivator means must be pro- 
vided for helping him to become one. JIany types of soil that will grow wiieat 
or native hay will not grow sugar beets or the products most profitable under 
irrigation. The suitability of the soil has therefore become a far more Im- 
portant factor than it was at the outset or than is fully realized to-day. 

In other words, the problems of reclamation have shifted from engineering 
to those of economics and business. The evolution of reclamation law has 
not ke|it pace witli these changing conditions or with our better understanding 
of wliat is required. Tlie investigations embodied in this report grew out of 
abundant evidence that tlie reclamation act needs to be revised. The strongest 
testimony for this is to be found in those areas where the act has not worked 
well and where its we!il;nesses are most apparent. Nothing can be gained 
from a study of those proje<'ts where the tict has succeeded, and tliey embrace 
84 per cent of the area included in reclamation projects. This rejiort deals 
with the other 16 per cent where changes of some kind are needed, because 
the investigation and discussh)n deals only with [irojects and localities where 
dilliculties liave been encountered. Tlie report docs not assume to present a 
complete view of B'ederal reclamation. iJnless some reference is made to 
the achievements of reclamation, those not famiUar with the West might think 
that all Federal reclamation is in distress. It .^eeins necessar.v, therefore, in 
order to prevent such misc(mception. that a brief summary be given of the 
wonderful achievements under this act in that -section of the country where its 
operations were neces.sary to securing a sound and balanced development of 
the region's Intent resources. 

AOHIBVEMBKTB   OF   FEDBRAL   RECLAMATION 

There Is no way of measuring accurately the full contributions these enter- 
prises have made to the business and social life of the States and communities 
In which they are located, and to the national wealth, hut tlie following facts 
are pertinent: Tliey have greatly aiiled commerce as the residents of the proj- 
ects are buyers and sellers of a vast amount of goods and product.s. The 
projects have brought about improvement and increase in both highway and 
rail transportation. They have provided huge revenue tonnage for transcon- 
tinental carriers through regions of otherwise sparse tratlic, and thus to an 
appreciable extent have lowered the rate levels on other commodities moving 
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over their entire systems.    Tliey linve c<>ntril)uted to education and to local *- 
government by the payment of taxt^.    They have made it possible to utilize 
fully  adjacent   ranges  and  to  stabilize  the  livestoclj  industry   and  dry-land 
agriculture of the West.    They are the main source of food supply for many 
mining and lumbering camps. 

In 1928 the cultivated area receiving water from Governm(!nt works was 
2,681,270 acres, producing crops value at .$143,.">73,070. From the time that 
water was first available in UX)C for crop production, the cumulative value 
of crops grown on land furnished water from the works of tlie bureau has 
amounted to $1,481,087,800, 

The total value of live-stock in 1928 on about half the area, for which 
statistics are available, was 8!27.700,0(K) and that of farming equipment $14,- 
363,000, or a total stock and equipment value of $42,0(i3,000. 

Serving the projects and adjacent areas are 17 beet-sugar factories, which 
In 1928 produced more tlinn .'iOO.OW.OOO pounds of sugar and paid .$12,800,000 
for beets, about .$5,.')00,0(M) liaving teen paid to the water users on tlie Federal 
projects. 

Shipments to stations on 17 of the 24 operating projects in 1928 numbered 
95,496 carloads valued at $119,619,000, and shipments from stations on these 
projects totaled 112.608 carloads valued at .$l.')8,29.=i000. 

In 1928 the 40,788 irrigateil farms on the F'ederal projects for which 
statistics are available had a population of 153.603. and the 212 project cities 
and towns an additional population of 4.51,811. Tliere are on these projects 
»i87 schools, 689 churches, and 136 banks with deposits of $147,732,900 and 
248,373 project and nonproject depositors. 

It is estimated that the increased value of lands and other properties on 
farms and in towns within the enterprises watered from the works of the 
bureau amounts to at least .$500.<KX).00O. 

The total repayments to the Government by the water users on construction 
and on operation and maintenance during the fiscal year 1929 were .$6,308,314, 
of which approximately .$4,388,0<K) was for construction. The construction 
repayments In 1928 were $1,108.00*) more than in 1927. and in 1929 were 
$1,142,000 more than in 1928, or an increase of $2,250,000 in two years. 

There Is general agi-ei'nient that the engineering operations of the bureau 
have been well conceived and cnpaldy carried out. They have resultetl in the 
construction of 118 storage and diversion dams, 16,557 miles of canals, ditches, 
and drains. 148,462 canal structures, 11.631 bridges, 14,042 culverts. 4,811 
flumes. 1.203 miles of roads, 3.350 miles of telephone line, and 2,056 miles of 
transmls.sion line. Excavation of earth, rock, and indurated material amounts 
to 276.822,5«X) cubic yards. 

The Government committed Itself from the imtset to financing construction 
of Federal projects on an interest-free basis during the jierlod allotted to 
settlers for repayment. Such waiver of interest represented a just and reason- 
able comi)ensation for support of large development enterprises which are 
deemed advantageous to the general public. The amount of such governmental 
aid to each iiiilivldual projwt. of I'ourse. varies with and is measured by the 
length of time granted for the reiiayment of construction cliarges. AVht'ther 
such governmental aid was too generous lU' not generous enouu:h can be deter- 
mined only by a study of its operation on tlie various projects. Tlie incentive 
to such study on prosperous projects is small. No one complains if tlie terms 
of payment can be made without excessive hardshiii. It is only wliere develoiv 
ment lags or where contract payments are not met that the adequacy of the 
governmental aid in the form of interest waiver becomes a vital issue. 

By the .strict canons of private enterprise each reclamation project, and the 
group of reclamation projects as a whole would need to show a net return 
in excess of all costs, including interest on construction. A sound public 
policy does indeed recognize the imiiortance of the relation between net return 
and cost, and will hesitate to enter upon an enterprise where the deficit Is 
excessive. But It also takes into account other items, such as the social value 
of a settled agricultural community to the population of the adjacent grazing 
or mineral lands, the coiitrlbutlcm of the irrigated lands to the maintenance of 
schools, churches, roads, railways. Wlien these and other general benefits 
are properly evaluated, the reclamation |)olicy of the Federal Government 
has been fully justified by Its results. 
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SCOPE OF REPORT 

The advisers who were apiwiiited to prepare the i-eport of this invstigatlon 
decided early in their deliberations to confine themselves in the luuin to 
matters i-elating to present Federal reclaniution policy, and to the steps which 
will improve conditions on existinK projects, and jjive better opportunity for 
success in the future. They have therefore refrained from considering pro- 
posals involvinp radical clianges in the Federal reclamation program, and 
have touched only very generally on such national aspects of reclamation 
as those relating to agricultural surpluses and the bringing; of new areas into 
agricultural production. The advisers liave followed this course not only 
because they considered themselves si>ecifically charged with reporting on 
present policy, but also because they are convinced that such changes in 
present policy as are desirable can be most easily and more surely accom- 
plished  by gradual  evolution from  what  has  already  been  establi.shed. 

In addition to considering general reclamiition matters as outlined above, 
the advisers have carefully reviewed the re<iuests made l)y the projects or 
parts of projects which were Investigated and have sought to i>ass on these 
requests in the light of what seemed to be the l>est interests of the projects 
and of the gci;eral reclamation program as well. In numerous instances a 
measure of Oovernment aid was asked which clearly was not justified by the 
returns reasonably to be expected. Such requests obviotisly could not be 
approved. In other cases c<mdltions complained of clearly existed, but the 
responsibility for their correction or amelioration just as clearly lies witli the 
local anil State agencies, or with the people rm the projects, rather than with 
the United States. On the other hand, the investigatltm disclosed numerous 
in.stances justifying further Federal a.ssistance. ranging from extension of 
construction i)ayments to cancellation of the entire debt owing to the Govern- 
ment, and as to the.se the advisers have not hesitated to make favorable recom- 
mendations. Perhaps the reijuests most difficult to deal with were those for 
additional credit facilities in tlie establishment of farms. Tliese the advisers 
have sought to cover by a statement of desirable general credit ix)licy. 

The oulsiiuiding need for credit and the delay in providing menus for 
meeting it are explained in part by the fact that Federal reclamation has 
from the first l)eeii an experiment. It has been made so by its character and 
by the revolutionary changes in agriculture and living conditions in the n'gion 
where it operated. Each project has its own p«'culiarities of construction, 
water storage, and distribution. Each jiroject has also its own iH-cnliarities of 
climate, of soil, of surrouniliiig lands, of transportation, and of marketing. 
On these projects settlers from difTerent States, ninny without experience in 
irrigation, some without farming experience, strive to make a living. They 
must learn a new system of farming, how to prepare the land, how and when 
to irrigate, how to conserve their water supply. Tliey must learn what croi)s 
they can grow, which are best adaiited and most profitable, what is the best 
.system of rotation. 

They find themselves in dire need of everything except the canal. All-the 
rest has to be provided by them. The land has to be cleared and leveled. 
Farm buildings have to be erected. More machinery, more power, and more 
lal)or have to be provided. Credit facilities sufficient for farming under liumi<l 
or dry farming conditions do not begin to meet the needs ol the man con- 
fronted with conditions where there is no immediate income and where every- 
thing tli:it has to be done has to be paid for at once. Markets must l>e ilevel- 
oped, the necessary highway and railway transportation provided. Increased 
production often is dei>endent on the building of a sugar factory or plants for 
packing, proces.slng, and similar enterprises. 

The farmers on the projects must learn to cooiK-rate in the use of water, in 
the growing of profitable crops, in obtaining new outlets for th<'lr products, 
and in providing s<'hools. churches, and general communitj' building. 

Lo<"al )eader.ship must develop and local morale and community pride must 
be built up. This takes the efforts and the time of a generation under the 
most  favorable conditions. 

The object of Federal reclamation was not to supplant private projects 
but to undertake projects itivolving the construction of extensive works beyond 
the financial and organizing capacity of private enterpri.«e. Naturally the 
engineering aspect received chief emphasis at the otit.set. Providing water 
for the land was conceive<l to be all important; settlement and community 
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bniUUtig were taken for granted. Relatively to the average cooi>erative or 
corporate pi-oject. many of the Federal projects Involved a large total outlay 
and high acreage costs, hut not beyond the capacity of a fully developed agri- 
culture to pay. Insufficient allowance was made, however, for the time 
involved in establishing a fully developed agriculture, and the early contracts 
for the rejjayiuent of construction <'harges were in some cases unduly burden- 
.some and oix'rated to weaken the morale of the .st'ltler. 

Other serious faults ari.sin;; from inexiierience were the failure to recognize 
that project costs could not be calculated Inerrantly in advance and that for 
each particular project the cost should be set at « 'figure which might afford 
a resei-ve against projects that proved unduly exi)ensive. The availability of 
such a reserve wouUl have ol)\ iated much discontent and discouragement on 
the part of settlers who found costs assessed upon them beyond their expec- 
tations. 

In most of the older projects whatever difficulties nvoso on account of faults 
in reclamation policy have disappeared through gradual adjtistments. In some 
projects, however, the settlers are to-day beset with difficulties with which 
they can not COIH" successfully either individually or collectively. This is par- 
ticularly the case with projects launched in the period just following the 
war, a period of high construction costs and low agricultural prices. The 
Bureau of Reclamation desires in these and all other cases to find out what 
is needed and then cooperate in sound constructive action. 

tXX)-VOMIC   SUEVEY   BGCOM MENDED 

To bring nlxrat such action the Commissioner of Reclamatlim, in a letter to 
the Secretary of the Interior of April 8. 1929, recommended that an investiga- 
tion be made of the condition of a number of proje^'ts which for one reason or 
another have been slow in development and have encountered difficulties not 
characteristic of reclamation agriculture as a whole. 

" On a majority of the proj(>cts " he stated in his letter to the Se<'retary, 
"farmers are pro.sperous, and the payments required under the contracts are 
being made, but there are other projects where development has been slow, 
where settlers are struggling in all stages of dl.scouragenient and harsdhip, 
and where deliquency in payments has been an inevitable result." He re- 
garded the proi)osed investigation as desirable "because"—cjuoting further 
from his letter—" on backward projects a large jvercentage of the farms are 
either not irrigated or are poorly cultivated, with such low returns as to create 
grave doubt as to wliether the contract obligation to the Government can be 
met." 

A large part of the field work in the Investigation was done by members of 
the staff of the Bureau of Reclamation, the entire field investigation l>einK 
conducted under the dlrix*tion of (Jeorge (". Kreutzer, director of reclamation 
economics, assisted by Dr. H. A. Brown, assistant director. With a view to 
bringing to the study an outside and detached view, there were added to the 
investigators Dr. Alvin .Tohnson, as.soclato editor Encycloiiedia of Swial 
Sciences, New York; Mr. A. <". < "ooley, senior agriculturist of the Department 
of Agriculture, in charge of demonstrations on the reclamation i)riijecfs; and 
Prof. Frank Adams, of the college of agriculture of the University of California. 
Finally, still further to insure a broad consideration of the problems studied, 
the group which was asked to review the reports of the dilTerent field investi- 
gators, was augmented by Dean An.son Marston, of the school of engineering. 
Iowa State College, president of the American Society of Civil Kngjneers. and 
president of the Association of Land Grant Colleges and Universities; Dr. 
Charles A. Lory, president of the Colorado Agricultural College; and .1. W. 
Haw, director of Agricnltural develojanent of the Northern Pacific Railway. 

The conference at BiUingx. Mont.—Invitations were sent to a large number 
of individuals to attend a conference at Billings, Mont., on Juno 18 and 19, 
1929, to dlscu.ss the pl.'in and scope of the propo.sed survey before the inves- 
tigators proceeded to their field assigiunents. The conferenc'c took the form 
of a generiil discussion of the items upon which tlie bureau desired conclu- 
sions and recommendations for each project to be investigated; the Items 
in the various que.stioniiaires and how the information desired might best be 
obtained; and the form and length of the reports to be prepared by the 
investigators. 
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Agslffitnient of invcHtigaUjrK.—Iiivestigiitors were assigned to tbe investiga- 
tion of spcclfled projects or divisions, as follows: 

Northport   division   of    the   North    Platte   project,        InvesOgated by— 
Nebra.slcii-Wyoming, and Riverton project, Wyoming-  Dr.  Alvin  Johnson. 

WlIIwoDd division of the Shoshoiie project. Wyoming.  B. B. Hayden. 
Lowfr  Yellowstone  project,   Montana-North   IJalcota, 

and Bitter Root project, Montana   G. O. Stanford. 
Greenfields    division    of . the    Sun    Kiver    project, 

Montana   H. H. Johnson. 
Mlllc   River   project,   Montana   L- H. Mitchell. 
Belle Fourche project, South Dakota   F.   V.   Younghlutt   and 

Wm. J. Burke. 
Gem   irrigation   district,   Emmett   irrigation   district, 

and King Hill project, Idaho   W.    W.   John.ston   and 
B. E. Stoutemyer. 

Orchard Mesa division of the Grand Valley project, 
Colorado, and Shasta View and Malin districts of 
the   Klamath   project,   Oregon-California   Prof. Frank Adams. 

Owyhee and Duck Valley projects, Oregon   A.C.Cooley, Rhea Luper, 
Prof.   W.   L.   Powers 
and L. R. Breitliaupt. 

Umatllla project, Oregon   H. K. Dean, L. R. Broit- 
haupt, G. R. Hyslop, 
Prof. W. h. Powers, 
H. J. Ott, E. L.Jack- 
son, F. I... Jewett, 
T. W. Botkin. New 
Madden, and A. C. 
Houghton. 

Project women and home conditions Mies Dorothy Lampeu. 

Tlie.se investigators were assisted by rein-esentutives of the agricultural col- 
leges in the States in whicli the projects investigated were located, by State 
officials, and by representatives of the Federal land banks. 

Infomnition frmn other projects.—Attev the assignment of investigators sev- 
eral reque.sts were received by tlie bureau for investigations of other projects. 
It was not feasible to assign bureau invest.gators to this work, but such proj- 
ects were advised to forward the results of such investigations as they them- 
selves might care to make, tlie bureau supplying copies of the instructions and 
(|uestioi)iuiires in the interest of uniformity. Such reports were received from 
the following projects: 

Investigated by— 
Palo Verde irrigation district, California   Ed. F. Williams, George 

W.   Scott,  and   L.  A. 
Hauser. 

Stanfleld irrigation district, Oregon H. K. Dean, L. R. Breit- 
haupt,   G.  R.   Hyslop, 
and Prof. W L. Powers. 

Westlnnd irrigation district, Oregon  H. K. Dean, L. R. Breit- 
haupt,   G.  R.  Hyslop, 
and Prof. W. L. Powers. 

Horsefly irrigation district, Oregon   William F. B. Chase. 

PART II. NATUEB OF THE Rcx)insT8 THAT HAVE BEE.N SUBMITTED 

In any movement us broad as Federal reclamation, new conditions are cer- 
tain to ari.se which demand review and In some cases require readjustment. 
It was, in fact, just such a situation which brought al)out the economic 
investigation of projects with which this report deals. Ail of the difficulties 
that may arise can nut always he foreseen at the time a project is approved, 
and the policy of the Bureau of Reclamation has been to keep itself informed 
as to conditions on each Federal project, and to deal with each situation 
ncciinllng to its merits. 

Requests have been submitted to the Government and considered by the 
investigators and the advisers which cover a rather wide range. In some cases 
a revision of the existing repayment contract is desired in order to reduce 
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the annual charges which those on the project are calletl upon to pay. Some 
have asked that the period of repayment he extended from 20 to 40 years, or 
some other period than that now provided for. Several have urged that repay- 
ment of the Government construction cliarges be temporarily susix-ndrd and 
that water be delivered on a rental basis. In a few in.'^tances the adjustment 
or suspen.sion of delinquencies to the Government is involved. Still other 
request.s call for additional construction, for a reduction in the total obligations 
to the Government, or for assumption by the Government of indebtedness to 
bondholders and other private creditors. In one instance the Government is 
aslccd to assume the cost of flood control, including reimbursement to the 
project of funds already spent for that purpose. A second district, to which 
no Federal aid has yet been given, requests that It be taken over as a Federal 
project and that the Government purchase its outstanding bonds and war- 
rants and reconstruct its irrigation system. 

It has seemed to the advisers that the requests made can be divided Into 
three more or less distinct classes, namely: (1) Revision of existing repay- 
ment contracts, with or without additional Government expenditures; (2) ex- 
tension of existing projects, these in some cases involving entirely new divi- 
sions of the projects; and (3) Government a.ssistance to private projects In 
financial difficulties. However, liecause some of the projects investigated, or 
on which reports have been submitted by the projects themselves, have made 
requests that fail within more than t>ne of the above classes, it has not been 
found practicable to consider the three classes entirely sepai'ate. EaOh 
project is therefore taken up Individually and all of its requests considered 
together. 

GENERAL    PBIKCtPLES    WHICH    HAVK   OOVEBNin)    THE    BBOOMMBNDATIONS    OF    THK 
ADVISE»8 

Numerous petitions for revision of repayment contracts have heretofore 
been considered and acted upon by tlie Bureau of Reclamation. They have 
Invariably called for extension of the time of repayment to the (Jovernmcnt, 
usually from 20 to 40 years. Attempts have been made by the bureau to 
establish a general policy of dealing with these requests, first, in accordance 
with the needs of the particular project under consideration; and, .-second, with 
a view to creating a sentiment favorable to the Integrity of Government con- 
tracts. The advisers have found that the bureau has not always been suc- 
cessful in its efforts to adhere to such a general jwlicy. In the opinion of the 
advisers, however, adherence to such a general policy is imperative if Federal 
reclamation is to continue on a basis that is fair to "all. The policy which the 
advisers have sought to keep in mind in considering the projects on which 
reports have been submittetl follows: 

1. That no extension of the period of repayment should be made by the 
Government which does not give reasonable assurance that the conditions 
causing the unsatisfactory situation can thereby be eliminated or measurably 
mitigated. 

2. That extension of repayment to one project Is In Itself no ground for 
granting a similar extension to another. 

3. That no extension should be allowed where the result would merely be of 
benefit to private creditors. 

4. That extensions should be granted If really needed to enable the actual 
farmers on a project to complete the development of their farms and thus estab- 
lish the earning power required for successful settlement. 

5. That an extension should be granted if it will mea.surnbly Increase the 
prospect of the ultimate return of the Government's investment. 

When it cr)mes to passing on enlargement of the projects to which the Govern- 
ment has already granted aid in some form, it is necessary to consider not onlv 
the economic welfare of those living on the project and the ultimate economic 
.soundness of the enten>ri.se, but also the general balance in the Federal reclama- 
tion program. It has been generally conceded that the primary task In Federal 
reclamation during the present decade is to complete and make successful the 
existing projects, and to put to beneficial use the water supply that has been 
made available. It is felt by the advisers that the enlargement of existing 
projects can only be justified if essential to the .success of .-iuch projects or to 
meet some special need. The advi.^ers also feel that any such proposed develop- 
ment should not be approved if materially out of line with the 10-year con- 
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struction proKrani adopted by the Bureau of Rec-liiiiiation. with th(» approval of 
the Secretary of the Interior, several years ago. 

This 10-year progruiu calls for the exnenilitiire after June 30, 1927, and 
mainly hy 19:J7 of the accretions to the reclamation fund, which amount to 
approximately .'$9,000,00() annually. Some additional items have been inserted 
in that program by Congress, there have been some revisions in amounts, and 
some Important items which were scheduled for action prior to the present have 
not yet been exiM-nded. In gpneral, the 10-year program ha.s been adhered to 
and has .stabilized e.vpenditures and should not be dfsrupted by iirojects not 
included in such program. There are many demands for Federal ret'lamntion 
which are not covered by the program, and priority status should not lie granted 
to extensions and enlargements of existing private projects. 

Tlie sentiment which lias t>een growing in the ])ast few .vears in some parts 
of the West in favor of the Federal Government taking over private projects 
that are in tinancial diflicultles has not been overlooked by the advi.sers. Two 
such projects have been before them. The general principles which the ad- 
visers believe should govern action by the Government in connection with tliesc 
projects are set forth later in this report. 

SPECIFIC ACTION  DESIKEU BY THE PROJECTS AND RECOMMENDATIONS OF THE ADVISERS 

Federal projcctx.—Included in the economic survey are four jirojecfs con- 
structed in whole or in jiart b.\ the Federal Government, where settlement and 
development liave been ttnduly prolonged and where, in some cases, repayments 
have as a consequence fallen behind. Si)eci<lc retjuest.s were made b.^• these 
projects, which Included exten.sion of time of repayment, the writing off of the 
total indebtedness to the Government, a moratorium in payments, and the estab- 
lishment of a credit agency to furnish funds for development. A discussion of 
these Federal projects, from which such requests were received, follows: 

BcUp Fourchr irrignlion ilistrict. South Dakota.—This district desires to form 
a credit cori>onition to loan money to erect buildings anil to make other im- 
provements to encourage settlement and development of project lands. It 
suggests that the United States contribute half of the fund for the capital 
structure of his coriioratlon iind that local interests contril)Ute tlie other half. 

The Government exiiended to .lune 30. 1927, $3..">()5,0(K) for the ^instruction of 
the irrigation system and has agreeil to expend S1."0().0IX) additional for drain- 
age to relieve seeped hinds, .^loO.OOO for the replac-enient of certain temporary 
structures and ,'!;,30,00<> for economic investigation and settlement work. When 
this program and Willow Oeek extension are completed the Government will 
have invested in the project about .$."i.0(XI.(Xt0. the construction charge varying 
from $iV) to $7.'i an acre. The funding of delinquent operation and mainte- 
nance charges and interest and penalties on delinquent construction and 
operation and maintenance charges increa.sed the total obligation of the dis- 
trict to $r),432.2.")8.07. of wliich ,$nr)2.811.91 lias been repaid. Tlie district collects 
and pa.vs in advance to the Governinent the full operating costs of the project 
and has agreed to resume construction payments in 19.S0. 

The project is favored with productive soil and a climate which permits the 
growing of a large number of general farm crops including alfalfa, sweet 
clover, small grains, corn, cuctnnbers, and sugar beets. Notwitlistaniling all 
the.se advantages only 35.910 acres were irrigated in 1928 out of an irrigable 
area of '4X)()0 acres. 

The project includes a large area of heavy soil liKally known as •' gumbo." 
It is expensive to work and hard to cultivate. It is tlierefore not attractive 
to beginners, although when subdued and properly cultivated it produces satis- 
factory yields of general farm crops. Since 1924 a continuous etTort has been 
made to settle the tniiK-cupied farms, increase the areas farmed intensively 
and bring new industries to the project. This has resulted in building a sugar 
factory at Relle Fourche. extending branch lines of the Chicago & North 
Western Railway to project lands jiud securing settlers for Jibont 20 per cent 
of the farms listed for .sale. 

Most of the farms taken by settlers were equipiK-d with livable hou.ses and 
fair outbuildings. After these were dispo.sed of, settlement practically stopped. 
Landowners were asked to erect buildings and partially improve their farms 
ready for .settlement, but ordy a few of them were able or willing to do this. 
There is no agency at present that can advance funds on satisfactory terms 
for this purpose. 
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The problem of the bureau Is to secure the repayment of its investment. 
This can be done only by the complete settlement and cultivation of the project 
land under conditions which will enable the settlers to improve their farms 
and prosiJer. In addition to refractory soil on a portion of the project, In- 
adequate cre<lit is the main obstacle. It seems to the advisers that the Govern- 
ment should consider ways and means of providing sJitisfactory credit which 
will assure continuous development of the project and prompt payment of 
construction charges. Probably not more than .f200,0()0 of capital is needed for 
this purpose, which would be sufBcient to improve 150 or more farms. The set- 
tlement and cultivation of this number In addition to the farm development now 
on the project would, It Is believed, leave no question as to the future success 
of the project. 

Reoominendation.—The advisers are sympathetic to the request of the district 
that the Government aid In improving credit conditions, but In the absence 
of general legislation authorizing this form of aid, there Is no way by which 
It can be given. The credit needs in this district are similar to those on 
many of the other Federal projects and they should be considered as part 
of the general credit problem. The credit policy which the advisers believe 
should be adopted on the Federal reclamation projects Is discussed elsewhere 
In this report and is beUeve<l to be applicable also to this project. 

Milk River project. Chinook division, Montana.—This division requests that 
repayment contracts be entered into Itetween the United States and the five 
irrigation districts comprising It to provide for the ^epa^'me^t of construction 
cost in 40 years. They also request an accounting of the construction cost. 
They claim this cost Is $12.25 an acre instead of $15 an acre. 

The division is divided Into the Fort Belknap. Alfalfa Valley, Zurich, Harlem, 
and Paradi.se irrigation district.>». Diversion dams, pumping plants, and the 
irrigation systems within the districts were constructed and financed by the 
districts, but Sherbnm Lakes Reservoir and St. Mary Canal were constructed 
by the United States. 

Expenditures for construction by tlie United States for the Chinook division 
amount to approximately $22 an acre. This cost was reduced to $12.25 an 
acre by the adjustment act. Ailditional construction work has increased this 
cost to approximately $15 an acre. 

Tlje following shows the bonded and warrant indebtedness of each district 
and the annual assessments per acre for irrigation: 

Name 
Bond and 

warrant in- 
debtedness 

.\nniial ir- 
rigation as- 
sessments 

per acre 

Zurich -   
Paradise     ., .,-..._   ._..     . .    ,-  

$308,310.00 
114,06S. 00 
83,708, 00 

$3.8« 
2.80 

Alfalfa Valley   2 00 
Harlem      14,834.00 2.50 

State and county tases average from 50 cents to 85 cents an acre. 

The main problem on the division is the large area of poor land included in 
the districts. The bureau is making a land classification at present to determine 
the extent of temporarily and permanently unproductive land. The advisers 
believe that the construction charges should he suspended or written off against 
these poor lands. 

If the Government were to approve the request of this division for extension 
of repayment terms. It would result In reducing the annual construction pay- 
ments to the United States from 75 cents to 37% cents an acre a year. This 
would afford no material relief to the districts as the Government charges are 
only a small part of the amounts that districts must pay for water. It would 
seem that If construction charges against the poor land are written off or 
suspended and the districts arrange with the bond :UK1 warrant holders to 
diminish their obligations proportionately to that recommended for reducing 
the debt to the Government, the districts will need no further relief. 

Rcoommf'ndationH.—1. That the re<iuests of the districts to extend the iwriod 
of repayments of construction charges from 20 to 40 years be not api>rovcd. 

102406—30 3 
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2. That the districts be relieved from payment of constrnction charges on all 
permanently unproductive land, that charges be suspended on all temporarily 
unproductive lan<l and that authority in law be secured for doing this when 
the land classification is completed and approved. 

Northport irrigation diMrict, North Platte project, Xebragka-Wyoming.—This 
district is requesting an 8-year moratorium on construction payments. Bills 
were introduced in both the United States Senate and House of Representa- 
tives providing for this. 

The district Include.s about 16,000 acres of land in the extreme eastern end 
of the North Platte project. Of this about 12,000 acres are regarded as irri- 
gable. It is indebted to the United States in the amount of ?;1.112.695 for 
construction work, or about $93 an acre. This is repayable in accordance with 
5 per cent of the average gross annual crop returns. It paid one-third of the 
gross a.ssessments in 1927, two-thirds in 1928, and will be billed on December 1, 
1929, for a full construction as.se.ssment amounting to .$12,000. The district 
has repaid under the contract $12,516.23 and is not delinquent. To meet this 
and other payments, however, the district has sold warrants amounting to 
about $40,000. Delinquencies, Including interest, now total about $63,000. A 
large part of the acreage Is delinquent in taxes. There is no evidence of 
strong leadership, and the water users themselves show little interest in the 
management of district affairs. 

Water for this district is carried through the main canal of the farmers' 
irrigation district for which a charge of approximately $8,000 a year is made. 
It Is also obligated to pay the farmers' district for one-fifth of the cost of 
betterments and replacements to the canal. The Nortiport district has no 
voice In determining what work shall be done on the canal or in fixing or allo- 
cating the cost. If iKJSsible, the district should be represented on the board 
of the farmers' irrigation district which has this work in hand, or an audit 
of the costs should be accorded the Northport district. There would probably 
be no objection to this on the part of the farmers' irrigation district. 

The soil at Northport is a prevailing light sandy loam. Successful tillage 
depends upon tlie development of sutlicient organic matter in the root zone to 
retard the pcrcolntioii of water to the lower levels nn<l on an irrigation prac- 
tice suitable to very sandy soils. The crop area in 1028 amounted to 11,240 
acres, producing crop values of only .$20 91) an acre. Farms are poorly improved 
and lack good buildings and livestocl. There is no credit available for provid- 
ing these on any terms. 

Recommendations.—1. The moratorium requested should not he granted. It 
Would offer no substantial relief, as the benefits would accrue mainly to the 
owners of better lands, a large part of which are tenant-farmed. 

2. The first objective of Government policy should be the increase of the pro- 
ductive power of the district, the vital feature of which is an Improvement in 
the credit situation. There are some farmers on the project to whom loans 
for livestock and other productive purposes would be justified and they should 
be given consideration if and when some credit policy is adopted. 

3. The district is also in need of more efficient leadership and management, 
and of additional agricultural service, esiieclally, to work out plans of increas- 
ing the income from sandy soils and of stimulating livestock euteri>rises in the 
district. This service, however, should be provided without cost to the farmers 
or the district. 

Umatilla project, Oregon.—This project Is divided into two parts—the Herrals- 
ton irrigation district and the West irrigation district. Both districts have 
submitted the same requests. They ask that the total construction obligations 
owing the Oovernment be written off and the lien released and that all water 
rights and title to the constructed works be transferred to the districts. They 
further request that the construction repayments heretofore made to the United 
States be returned to the districts to carry on rwonstniction work and needed 
Improvements to the irrigation system. They also ask that all construction 
charges due, delliuiuent, or to become due be suspended until the request for 
a write-off can be approved. 

This project is located in the vicinity of Hermiston, Oreg., along the Umatilla 
River. The districts agreed by contrjict to repay the construction charges to 
the United States in accordance with 5 per cent of the average gross annual 
crop returns. The construction charges unpaid by the Hermiston irrigation 
district amount to $1,060,803 and by the West extension irrigation district 
$054,063.    Fixed charges on  the Hermiston irrigation  district  for 1928 were 
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$1.80 an acre for construction and $1.90 an acre for operation nnd maintenance- 
lliese items for the West extension irrlKation d.strict were $1.90 and ?1.()."> an 
acre, respectively. State and county taxes in each district range from $1 to 
$1.98 an acre. 

The soils of both districts are extremely sandy. They are low lu fertility and 
of poor waterholdlng capacity. A» much as 10 acre-feet have been used on 
a single acre. Tills leaches out fertility as well as wasting water. Crop 
returns have gradually diminished. When broken up the soil is subject to 
drifting and often costs as much to relevel after a storm as was originally 
expended for leveling.    The cost of leveling varies from $30 to $60 an acre. 

'The main crops of the project are alfalfa and irrigated pasture. The average 
yield of alfalfa in 1919 was 3.8 tons per acre. It has gradually diminished year 
after year until in 1928 it was 2.4 tons per acre. Areas being cultivated are 
growing smaller and in the Hermiston district 7,124 acres were cultivated out 
of an Irrigable area of 11,730 acres. Much of the Irrigable area has been set- 
tled and cultlvate<l in the past but is now abandoned. There are at present 20- 
per cent fewer occupied farms in the district than in 1925. In the west exten- 
sion district 7.000 acres are classed as irrigable. In 1928, 4,015 acres were 
)rrigate<l. In this district from 500 to 700 acres have become water-logged in 
the last few years. It is not practical to drain these lands because they are 
underlaid with bedrock at a depth of about 5 feet. It seems clear to the ad- 
visers that original expectations regjirding this project on the part both of the 
Government and of the local people who urged Its construction have not been 
fulflUed. 

The districts have been unable to meet the construction payments to the Gov- 
ernment. It is all the farmers can bear to meet charges for operation and 
maintenance and replacements In the Irrigation system. We are convinced that 
present conditions In these districts can not be sufBclently improved so that 
payments can be made to the Government. It is, therefore, believed that the 
construction charges should be written ott, the Government's Hens released, 
and title to water rights and irrigation systems transferred to the districts. It 
is not believed that construction repayments heretofore made should be refunded 
to the districts. The districts have had the use of the water and were further 
assisted by the Government carrying the operating costs during construction. 

Reoonvmendations.—1. The construction charges including delinquent opera- 
tion and maintenance and construction payments due the Government on the 
Umatilla project should be written off and title to the irrigation systems and 
water rights should be transferred to the two irrigation districts comprising 
the project with the understanding that the Government will expend no addi- 
tional funds on this project 

2. That the requests of the districts to refund to them construction payments 
heretofore made be not approved. 

PBIVATE PROJEXTTS  AIIWD  BY  THE OOVKBNMENT 

Three private projects, included in this survey, have received aid from the 
Federal Government through the advance of funds to provide a more adequate 
water supply, reconstruct the Irrigation systems, or assist In liquidating bonded 
indebtedness. Requests by these projects include extension of time of repay- 
ment, additional construction, and aid in refinancing. A discussion of these 
projects follows: 

Emmett irriffation district, Idaho.—This district asks (o) that the repayment 
terms of the contract between It and the United States be extended from 20 to 
40 years; and (6) that $40,000 to $100,000 be expended by the Government to 
install an additional pump and enlarge a siphon to increase the water supply 
to district lands. 

This was a Carey Act project and is located in Payette Valley near Emmett. 
Tlie main canal included 15 miles of hillside and flume construction in the 
canyon which could not be operated. At the district's request the Government 
constructed the Black Canyon Dam. which enabled the district to abandon the 
upper portion of the main canal. The district owed originally $805,6S0 to the 
United States for this work. Payments to the United States under the contract 
begun in 1927, and the district is not delinquent. The district owes about 
$1,665,400 to bond and warrant holders and judgment creditors. The total 
irrigation debt amounts to about $127 an acre. The following annual irrigation 
charges per acre are required at present to meet all obligations: Operation and 
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maintenance, $2; Government construction. $1.25; otlier creditors, $4.00: or ji 
total of $8.15 per acre. Under existing agreements Hiiiiual irrigation clmrges 
per acre for 19,500 acres regunled as irrigable are estimated as follows: In 
1932, $12.15; in 1936, $15; and in 1041, $15.85. State awl county taxes lan^e 
from $2.30 to $3.30 an acre. 

The district has been unable to pay anything to private creditors. Part of 
the land is in proilucing apple and cherry orchards; but most of the cropp.d 
area, 18.768 acres in 1929, was devoted to alfalfa, red clover, small grains, corn, 
and irrigated pasture. The charges being asses.sed are excessive for the 
character of agriculture that can he followed in that locality. 

The regeneration of this district depends on a reduction of interest aiid 
principal charges for irrigation. To this end an adjustment Is pending with 
the district's private creditors. This includes redemption for casli of out- 
standing bonds at 50 cents on the dollar and redemption of warrants and interest 
on bonds and warrants at 35 cents on the dollar. Each landowner is to make 
his own arrangement to secure the money to pay his pro rata share (estimated 
at $43 an acre) of the adjusted debt. 

The Government is supplying more water to this district than required under 
the contract. Seepage losses are excessive. The district should puddle canals 
or prevent seepage by other mean.s. After this is done, if the district still 
requires more water, it should provide the pumps and enlarge the siphon at its 
own expense and enter into a contract for tlie purchase of the additional water. 

As a part of the cooperative program to improve the conditions of this dis- 
trict, the Government should extend its repayment contract from 20 to 40 years, 
but with the understanding that the district will take action to improve seepage 
conditions and provide additional construction work at its own expense and that 
a satisfactory settlement is made with its creditors. 

RecommenAafionx.—1. That, conditional on a settlement with the bond and 
warrant holders sind judgment creditors as outlined above, a supplemental con- 
tract be entered into with the district extending the repayment period from 20 
to 40 years, annual payments during this period to be equal. This will iiermit 
a reduction in the annual irrigation charges to approximately $6 an acre, 
including interest at the Federtil land-bank rate on the money which a majority 
of the landowners will have to borrow to settle with the district's private 
creditors. 

2. That the district's request of the Government to finance installation of 
pump and enlargement of siphon be not approved. 

Kinff Hill irripntion project. Idaho.—This district requests that .$360,000 be 
appropriated from the reclamation fund and be added to the amounts hereto- 
fore ex]iended by the Government for repairs and reconstruction work Iti con- 
nection with the irrigation system. 

This project was promoted under the Carey Act in 1908. The Reclamation 
Bureau had no connection with it at this stage. The promoter and Ills associ- 
ates who financed It lost their Investment. A receiver was appointed, and 
the State of Idaho took it over and operated it for a year or more. The State 
lost Its money, and the Government was induced in 1917 to advance funds for 
reconstruction of a part of the Irrigation works as a war measure to increase 
crop production. It expended $1,987,254 for this work and for operating the 
system during construction. Of this amount $497,285 was written off by the 
act of May 25, 1926, leaving a balance owing to the Government of $1,489,969. 
The district has been unable to pay any portion of this debt to the Government. 

The main canal Is .">2 miles long, located along a gorge throngli which Snake 
River flows. It is a succession of siphons, flumes, and hazardous earth canals. 
It is, therefore, difiicult and costly to operate. Seven ditch riders are required 
during the irrigation season to patrol the irrigation system, but only 6:500 
acres of scattered areas are irrigated. The cost of operating has been as much 
as $5 an acre a year. 

Soils are extremely porous and low in fertility. Nine acre-feet of water per 
acre were used in 1928.    The farmers on the project are not prosperous. 

The district took over operation and maintenance of the project in 1926. 
It has been unable to collect sufficient money to keep the s.vstem in repair, 
much less pay anything on construction charges. There is no prospect of Its 
being able to pay the amounts now due or the amount they now request. 

This district must be recognized as an Insolvent enterprise. Every agency 
that has expended money on the irrigation system has lost its investment. 
The expenditure of additional funds by the Government would ouly add to its 
loss. 
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Recomfnendatiotui.—1. That no further expenditures from the reclamation 
fund be made on this project. 

2. That the entire indebtedness owing by the King Hill Irrigation district 
to the United States be written off. 

Orchard Mesa irrigation district, Colorado.—This district is aslcing that Its 
period of repayment for construction be changed from 20 to 40 years-. A com- 
mittee which reported on the project in 1927 recommended a 30-year contract, 
but that was not acceptable to the district. 

This is a division of the Grand Valley project, although operated under its 
own organization. The original Irrigation system was financed by irrigation 
district bonds to the amount of $1,075,000, and construction warrants, but failed 
due to faulty construction. At the urgent request of the district, the United 
States reconstructed the system and added drainage, its total expenditure 
amounting to $999,768. Tlie district agreed to repay this in 20 annual install- 
ments, of which the first four were each to be 2 per cent, thi^ next two 4 per 
cent, and the remaining fourteen 6 per cent of the sum advanced. The district 
paid the first in.stallment, but is delinquent on the second in the amount of 
$11,089. 

Out of approximately 10,000 acres In the district, about 3,500 acres are Idle. 
Irrigation and State and county and school district taxes are delinquent on 
about an equal area, these amounting to about $65,000. 

The investigator who examined this district attributes its unsatisfactory 
financial condition to the following four causes: 

(1) Low gross income per farm per acre, due chiefly to lack of adequate 
livestock, and well-balanced farm programs, these, in turn, being due very 
largely to inadequate farm capital. 

(2) Poor soil conditions in the " seeped" areas. 
(3) Idle land. 
(4) Inequitable method of irrigation district assessment, under which all 

lands, regardless of production and productive capacity, pay the same annual 
assessments per acre. 

Since 1923 the annual assessments have approximated $6 per acre per annum. 
In 1928 the gross income iwr acre on 15 going farms outside of the main 
orcliard section, ranged from $30 to $73, whereas, a gross income of $200 to 
$6(X) i)er acre and more Is not uncommon in the peach section of the district. 

Recommendations.—The advisors believe that aside from better farming and 
more livestock, the most urgent need in this district is a readjustment in 
irrigation district as.sessments, so that the land will be taxed for irrigation 
somewhat in accordance with its ability to pay. The better and more productive 
laud does not need the relief asked for; it would not materially help the idle 
and poorer land. The advisers would grant the extension to 30 years previously 
recommended, only in the event the district agrees to a new as.sessment basis 
for district taxes, and also makes a more aggressive and more diligent attempt 
to Improve its own condition through collections of assessments and the clearing 
of title to the better class of idle lands, so that they will be more attractive to 
purchasers. The details of the above suggested readjustments should be worked 
out with the district. A new land cla.sslflcation and a soil and drainage survey 
designed to set In a deflnitp class s(M!j>ed lands, if any. th;it are not worth re- 
claiming, would be found desirable, and In this the College of Agriculture has 
already expressed its willingness to assist. 

PBTVATK DISTRICTS   PUBCHASINO   WATEB  OB POWEB FBOU   THE  OOVEBNMENT 

Five private projects purchase water or power from the Federal Government. 
This has enabled these private districts to obtain power at a low rate or to 
supplement their water supply from Federal storage. Their requests include aid 
in refinancing, more favorable water contract, reconstruction and reduction in 
area.   They are discussed as follows: 

Shasta View irrigation district, Oregon.—^This district constnicted its own 
pumping and distribution system and contracted with the Government for a 
water supply from the Klamatli project in Oregon. Some additional construction 
work was done by the Government to enable it to deliver water to the district, 
the charge for this and for participating in use of the Klamath project system 
being fixed at $34 per acre, exclusive of drainage, if found necessary, which is 
not to cost more than $10 per acre. This construction charge was applied to 
3,856 acres. 
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The district Is delinquent In Its payments to the Government for construction 
and for maintenance and operation In the amount of $6,095.25 and in pursuance 
of law and the contract with the Government, is being refused water until its 
delinquencies are discharged. The district is also delinquent In the amount of 
$16,220 in principal and interest on bonds issued for constructing its irrigation 
system, and owes other creditors $14,134.36. 

The re<iuest has been made that the Secretary of tlie Interior issue a new 
public notice reducing the area to wlilch the construction charge shall apply to 
about 2,000 acres; that the amount of water to be delivered be Increased from 2 
to 2.5 acre feet per acre: that water be furnished on a rental basis for a few 
years; and that demand for immediate payment of delinquent accounts be 
wltliheld. In the meantime, the district and tlie bondholders have entered into 
au agreement looking to the adjustment of bond and otlier indebtedness, their 
proposals, however, contemplating no reduction in acreage. 

Shasta View irrigation district is in its present unhappy financial condition 
very largely l)ecause of lack of settlement. This lias been aggravated by the 
known difliculty of establi.shing crops on some of tlie .sandy soils, by the rela- 
tively higli annual cost of pumping and carrying water in some of the canals, and 
more recently by the large delinquency in irrigation district assessments. 

Elimination of areas too distant to l)e reached witliout excessive distribution 
costs and areas too sandy or too rough to l)e irrigated economically will im- 
prove tlie situation. Steps now being taken by the district and the bond- 
holders to substitute individual for general liability for the general Indebtedness 
of the district are expected to have a similar result, as is also their proposal to 
refund the bond indebtedness to longer periods of maturity with a reduced rate 
of interest. 

In the judgment of the advisers, however, tlie iinmuil charges for water 
will still reach the straining point for the average farmer, especially during 
the settlement period. In view of this situation it seems iipccs.sary that at 
least until the lands are earning the costs of operation and malnteniiiu-e and 
construction repayments to the Government interest on the bonds bi^ waived. 
Contingent on such an anangenient am! on carrying out the remainder of the 
program outlined above, the advisers make the foUowin;; recnmmondations: 

(1) It may be that the private creditors will find it necessary to scale 
down the principal of tluir claims to a lower figure than thus far agreed 
to. The construction charjre due to the Government should not. however, 
be reduced. It is moderate and Is not the cause of tlie present difUcnlties. 
The responsibility for financial readjustment clearly lies with those who 
promoted and constructed the project, rather than with the Government, 
which merely contracted to furnish a water sujiply. 

(2) That the area chargeable with construction and oiwration and main- 
tenance be reduced to that which, after inquiry participated in by the Bureau 
of Reclamation, shall be found econiimically irrigable. This will involve no 
substantial lo.'*s to the Government other than a book loss, and the water 
thus released will be available to other lands. This should be done by the 
Government only on <-(in(lition that the bond holders subsliUite as proposed 
individual liability in place of Joint liability and that the districts assume no 
responsibility for payment of bond interest or jirlncipal on the land to be 
excluded. 

(3) That repayments to the Government for constructon. including those 
now delinquent, be suspended for a period of three years, provided the bond- 
holders waive Interest on bonds for a similar period, and the entire construc- 
tion charge due on the area remaining in the project be made payable In efpial 
annual installments nver the remainder of the 40-year repayment period 
provided for in the present contract. 

Horncftii inUjaliim dinlrirt. Orcqon.—Tliis district re(iuests that the Gov- 
ernment (o) buy the present outstanding bonds of $122,6110. exclusive of ac- 
crued interest: (J>) construct the necessary works to change from a pumi>- 
Ing to a gravity system at an estimated cost of $143,000: and (c) combine 
the unaccrued balances of cnutracts of $140,926 to the United States, plus 
the bonded debt, plus the cost of additional construction, or a total of $406,526. 
and make a new <'ontract providing for the reiKiyment of the total sum iu 
40 years without interest. 

This district is a combination of a Warren Act and Government project 
near Klamath Falls, Greg. It has an irrigable area of 10.4.32 acres, 5,900 of 
which are irrigated by means of pumps from bonanza Springs and from the 
natural flow of Lost River, and 4,532 acres are under a joint contract between 
the district, the Langell Valley District, and the Government. 
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The financial nrrnnacement between the United States and this district Is 
of a complicated character under three contracts. The amount remaining to 
be repaid totals $140,926.59. 

The district also is obllRated to pa.v the Government a penietual operation 
and maintenance charge of 8 cents per acre on 5.900 acres and a jwrtlon 
of the operation and maintenance of the Clear Lake reservoir amounting to 
about $200 a year. The total annual Irrigation charges amount to $4.as an 
acre a year. 

Tlie district's present charges per irrigable acre to the Government amount 
to 30 cents for construction and 8 cents for operation and maintenance or a 
total of 38 cents an acre. The district states that the Government cliarges are 
not burdensome, but that interest on the bonded debt and the cost of pumping 
are the main problems of the district. 

The advisers believe that the Government has discharged its full responsibil- 
ity to this district and furthermore feels that tlie refinancing necessarv to 
reduce the annual water charge should be arranged locally. The Government 
could not economically organize a construction force to liuiUl the relatively small 
additional worlcs desired. Besides this. It now seems probable that tlie Klamath 
project will be taken over by tlie water users at an early date, and the Govern- 
ment should therefore assume no further financial obligations. 

Rcocnmnendntwns.—(1) That the bonds of the district be not purchased by 
the Government. 

(2) That no additional expenditures be made by the Government in this 
district. 

Stanfleld irrigation dintrirt, Orcpov.—This district Is in financial difficulty 
and is requesting the Government ti <a\ laircha.se its irrigation system for 
$56,000; (h) carry out reconstruction work estimated to cost .$r)00,000; (r) pro- 
vide additional drainage estimated to cost $85,000; and ((f) capitalize tliese 
amounts ($641,000) with the cost of stored water ($695,000), and that the new 
debt be made repayable to the Government in 40 years without iTitere.st. 

Tlie d'strh-t includes 8,3(50 irrigable acres in eastern Oregon In the vicinity 
of the Umatilla project, .\bout 3,400 acres are irrigated. Tlie crops grown are 
similar to those of the Umatilla project, including alfalfa and Irrigated pas- 
ture as tiie major enterprises. Tiie Government's (miy connection with it is 
that In September. 1923. It contracted to sell to the district a share in McKay 
reservoir, the district assuming its share of the estimated cost of the reservoir. 

If the Government accedes to this request it would have $182 per irrigable 
acre invested in a di.strict largely unsettled and undeveloped. The objection to 
doing this i.s tliat it will almost certainly entail a heavy loss to the Government 
due to the inability of the district to meet the payments this expenditure would 
re<iuire. 

Rrcommendations.—(1) The Government should not invest additional money 
from the reclamation fund in this enteriirise. 

(2) It is believed that th:s project can not carry the full cost of irrigation 
works and that there should be a readjustment which recognizes this. The 
State of Oregon and the Government should join in attempting to work out a 
plan b>' which the resident farmers' investments and the development they have 
made can be saved. In view of tlic large expenditure that lias already been 
made by the Government in McKay Reservoir the State of Oregon should join 
in re.sponsibllity for any further construction tliat is needed. If a satisfnctorj- 
readjustment can not be worked out in tlie manner proposed aliove, the Gov- 
ernment should continue to furnish water from McKay Reservoir on a rental 
basis, but should make no further expenditures. 

WeHtUind In-it/ntion district, Orcf/rni.—In 1928 this district requested the 
Government to purchase their outstanding bonds amounting to .$87,500, expend 
almut $60,000 for reconstruction work and capitalize these expenditures with 
the cost of McKay water being supplied the district under contract ($1,023,7.50), 
and make tliis new debt repayable in 40 years without interest. 

Tills request lias .since been modified. The district proixises to repay the 
bond lioiders and make their own improvements of the Irrigation systepi 
out of re^•enue. provided the Government will modify its contract on more 
favorable repayment terms. 

Of the 10..500 acres regarded as irrigable, about 4,.'i00 acres are irrigated. 
Siuce January, 1929, 450 acres have been sold to settlers and development is 
gradually increasing. 

The soils of this locality vary from fine sand to fine sandy loam. It Is 
adapted to growing alfalfa and  Irrigated  pasture,  and  lias been  producing 
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about three tons of alfalfa an acre with a full water supply. Farmers of the 
district are paying irrigation charges of about $3.50 an acre. This can not 
be increased without retarding development. 

The district proposes paying 85 cents an acre to the Government for the 
years 1930 to 1934, Inclusive; 93 cents an acre for 1935 to 1944; $2.83 an 
acre for 1945 to 1949, and $3.02 an acre for 1950 to 1959. Tliis has tlie effect 
of extending the repayment terms from 30 years to 40 years but on a grad- 
uated scale. This plan would permit the district to keep its annual assessment 
at $3.60 an acre for live years and the maximum assessment for irrigation 
purposes to $4.87 an acre for the years 1950 to 1959. 

Reeommendations.— (1) The request for a modified repayment contract for 
the purchase of water from McKay Reservoir extending the repayment period 
to 40 years, should be approved. 

Gem irrigation district, Idaho.—The district requests the Government to 
purchase its irrigation system for $350,000 to enable it to settle a debt amount- 
ing to about $1,000,000 owing its private creditors. 

This district was constructed by private enterprise in 1913. The private 
creditors gave the district an option which expired on September 18, 1929, to 
settle its outstanding bonds and accrued interest for $350,000 plus 50 per cent 
of the sale price of some substantial areas of land owned by the district plus 
the entire recovery value of the pumping plants and electrical systems owned 
by the district.    It is unable to raise this money from private sources. 

The Government has refused to furnish this money for the past three years, 
becau.se it would mean substituting Government management in place of local 
management by the water users, which is contrary to tlie Government's policy. 
The local management is very efficient, and, under it, charges have been re- 
duced, seeped lands reclaimed out of current revenues, and general improve- 
ments have tal£en place in the conditions of tlie district and the farmers. 

The Government has been of great service to this district by furnishing it 
with cheap power from the Black Canyon power plant, thereby reducing the 
district's annual power bill for pumping about one-half. 

The contract l)etween this district and the United States, which provides 
for furnishing water from the Owyhee Reservoir now under construction, will 
result In a further reduction in irrigation assessments. The Government Is 
obligated to expend .$18,0(X),000 in the construction of the Owyhee project, of 
wliich the Gem district is a part. 

Recommendations.—That the irrigation system be not purchased by the 
Government. 

PMVATE   PBO.IEXrrS   REQUESTING   AID   FROM   THE   GOVERNMENT 

Bitter Root irrigation district, Montana.—This district requests the Gov- 
ernment to buy for about $500,000 its outstanding bonds and warrants and 
reconstruct flumes on the main canal estimated by the district to cost $254,144. 

This is a private project of 20,000 acres in Ravalli County, Mont. Irrigation 
•works were constructed in 1910 at an estimated cost of $2,000,000. This in- 
cluded a main canal 72 miles long of which about ten miles is In wooden 
flumes, part of which is unsafe and must be rebuilt. 

The project began on a speculative basis and the original company failed. 
The district was then organized and in 1923 sold $600,000 In bonds bearing 
Interest at 6 per cent to purchase the irrigation system for $75,000 and replace 
about half of the old flumes. Present indebtoduess is $577,000 for bonds and 
$82,000 for warrants. Irrigation assessments were $5 an acre In 1927 and 1928, 
but only 9,644 acres made payment in 192><. Delinquent taxes amount to 
$66,000 and the district acquired land through tax sale which amounted to 
4.509 acres in 1928. The district is unable to meet its payments to bond- 
holders and secure funds to reconstruct the remainder of the flumes which 
need rebuilding. 

About 14,700 acres were Irrigated and cropped in 1928. Crop values are 
estimated by the district at $45 an acre. The main field crops are alfalfa, 
barley, beans, sugar beets, corn, head lettuce, oats, peas for canning and seed, 
potatoes and irrigated jMJsture. Orchards cover 2.571 acres, mostly in Mcln- 
tosh apples. The area is well .served with transportation, creameries, chc«se 
factories, canneries, and one sugar factory at Missoura. The farmers are well 
organized and the district Is in a high state of agricultural development. 
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It is apparent that the reclamation fund can not be used for purchasing 
•outstanding bonds and reconstructing tlie irrigation system of this district 
and for aiding many other private enterprises requiring help without disrupt- 
ing the program to which the Government is already committed. There la no 
-question that such aid for this district and many private projects is urgently 
needed, but if provided from the reclamation fund the vvorlt now in progress 
on other projects would necessarily have to be curtailed, resulting in many 
cases in uneconomical construction and delaying the benefits of the works 
which are now urgently required on Government projects. 

It is believed that this request and the needs of many other private projects 
sliouid be considered by Congress. If favorable action is taken by Congress 
it is believed the money required should be provided outside of the reclama- 
tion fund, and Interest on the amounts advanced should be collected. 

Reoomnutndationa.— (1) That requests for aid to private projects should be 
dealt with in accordance with the discussion under " Federal Aid to Irrigation 
Districts and Other Private Projects " dtscussed elsewhere In this report. 

(2) The advisers believe that If Congress authorizes the bureau to extend 
aid to private projects, the requests of this district merit consideration since 
the un.safe condition of the main canal and the high annual water charges are 
tending to depopulate this district which has otherwise favorable conditions 
of development. The district lias been unable to raise from private sources 
the money needed to reconstruct the main canal. If money is furnished for 
this purpose there should ha a substantial reduction in the bonde<i debt, and 
the exijenditure should be contingent on a satisfactory settlement plan being 
3nade and agreed to by the State and other Interested agencies. 

Palo Verde irrigatimv district, Valfforni<i.—This district requests the Govern- 
jnent to assume control of Its levee system and reimburse the district for 
past expenditures of some $3,000,fHX) for levees and river control. 

This is a private project comprising some 90,0()0 acres, lying along the 
<!!olorado River about 70 miles northeast of Imperial Valley. 

The bonded indebtedness of the district for levees, drainage, and Irrigation 
is $4,250,330, or an average of §47.45 an acre for the gross area of 89,693 acres, 
or $65..50 an acre based on (15,000 acres susceptible of irrigation. Operation 
and maintenance assessments are $17.50 an acre for the best land, and average 
:$16 an acre for the producing land. State and county taxes vary from $2.25 
to .$2.00 an acre on tlie productive land. 

Recommendations.— (1) This district lias tlie same grounds for claiming 
•Government assistance in maintaining levees and protecting its lands from 
destructive floods on Colorado Kiver as the Tuma project and Imperial Valley 
on the same river and as the landowners have along the Missisnipisi. The 
need is urgent in Palo Verde Valley and in the judgment of the advisers the 
Government should assume control of the Palo Verde levees along the Colorado 
as a part of the general treatment of Colorado River in connection with 
Boulder Canyon Reservoir. 

(2) In view of the impossible burden which the Palo Verde farmers have 
assumed in the past, the valley should be reimbursed out of the General Treas- 
ury for such i)nst flood-control work as Is found to be of value in the general 
Tiandling of the river. The advisers are not Informed, however, as to the 
«^ent of such reimbursement which is justified. 

PBOJT5CT8  NOT MiVKINO SPECIFIO BEQUESTS, BUT im'ESTIOATKD 

The Lower Yellowstone and Milk River (Malta and Glasgow divisions) proj- 
ects did not make specific requests of the Government, but were included in the 
Investigation because a considerable area on each project is unlrrigated. The 
major works for these enterprLses have been completed lor a nnmlicr of years, 
and development haw been slow. A lack of settlement and development, while 
not preventing these districts from paying present charges, may .seriously affect 
their earning power and their ability to meet the repayment contracts between 
them and the United States in the future. 

The Sun River jiroject (Greenfields division) was Included because a full 
water supply hiid just l)oen provided for this division by the construction of 

•Gibson Dam, and the main canal Is now being enlargeil. The project, there- 
fore. Is In position to make a program of settlement and farm development 
which will utilize this water supply. 

The WlUwood division of the Shoshone project and the Riverton project, 
both in Wyoming, were included because they are comparatively new.   Settle- 
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ment and farm development had just begun. Future payments to the Govern- 
ment dei^-nd on liow quickly and satisfactorily farms are brought under 
cultivation. 

In all of the.se projects the Government has invested its money in irrigation 
works, and the Reclamation Bureau desired to Icnow how conditions on these 
projects could be Iniiiroved and what plans should be inaugurated to insure 
repayments to the Government in accordance wjth the reclamation act. 

The Owyhee iwoject  now under construction was  included  at  the request 
of the Secretary of the  Interior because It  will  involve the expenditure of . 
118.000.000.    It  was  investigated  before construction  was  authorized,  but  it 
was  believed advisable to check the reports  heretofore made and consider 
what should be done in the light of present economic conditions. 

The investifratioii of the Malln irrigation district was requested by a few 
lenders in that district. They asked that a study of conditions bo made at 
Malin at tlie time of making investigation at Shasta View. The relations of 
the Government to lM)th districts are .somewhat similar and those Intei-ested 
believed its problems also should be considered. 

Below is given a discussion of the above-named euteriirises, including recom- 
mendations of the advisers: 

Milk River project (Malta and Glagpow divisions) Montana.—The Milk River 
project, in northeastern Montana, Includes the Malta, Glasgow, and Chinook 
divisions. The Chinook division has been discussed. The Malta and Glasgow 
divisions are organize<l into the Malta and Glasgow irrigation districts. 

Contracts with tlie districts provide for the repayment of construction costs 
of $57 an acre in 40 yeni-s without interest. The annual construction payments 
are to begin in 1932 and continue at the rate of $1.42% an acre a year. There 
Is no question of the better grades of land being able to make payments; but 
there is doubt regarding the gumbo soils, which are extensive, l)elng able to 
meet this cost. 

The development of the project has been slow and unsatisfactory. Of 72,455 
acres to which water could be furnished in 1928, only 15,832 acres were irri- 
gated, producing an average crop value of $13.40 an acre. In addition 19,100 
acres were dry-farmed, producing crops valued at $10.02 per acre. The low 
crop value and slow development are Ix4ieved due to (a) I'alnfall sufficient in 
most years to produce wheat and a number of other crops without irrigation; 
and (6) spotted character of soil, including the large area of heavy gumbo soil. 

What should be sought in these districts Is a management which would 
stimulate local pride and self-reliance. This year assessments are being made 
to meet full operating expen-ses. It shotild be possible under this condition for 
the water users to take over the properties and manage them, which is In 
accordance with the Government's present policy. 

Sun River project (Greenfields irrigatitm district) Montana.—The Greenfields 
division of the Sun River project Is organized as an irrigation district. It in- 
cludes a compact irrigable area of 93,031 acres, of which 41,975 acres are under 
constructed works. The Government has exiiended to June 30, 1929, approxi- 
mately $6,700,000 on this division. When completed the amount to be repaid 
to the United States will be approximately $9,535,000. 

The district has agreed to pay this amount in accordance with 5 per cent of 
the average gross annual crop returns for land under the completed system, 
approximating 42,000 acres, and in 80 -semiannual installments for land under 
the uncompleted system, payments to commence on the dates announced by the 
Secretary of the Interior. The Government is directed by law to collect the 
amount under the terms fixed by the contract. This can only he done after the 
districts becomes settled by good fanners who will farm intensively and create 
a prosperous district. About 200 more settlers are needed. How far the district 
is from this prosperous and desirable condition Is shown by the fact that of the 
41,975 Irrigable acres, only 7,860 acres wee Irrigated in 1928, and that of 30,540 
acres cropped 20,384 acres were cultivated to wheat. 

In other words, the Government has spent its funds to i)rovide water, and is 
confronted with the question of what must be done to secure 200 more farmers 
to develop 200 additional   irrigated  farms  to  make use  of the  water. 

For the most part the lands are level with svifflcient slopes for Irrigation. 
The soils are easily worke<l and fairly i>roductive. Crops grown include 
alfalfa, sweet clover, small grains, potatoes, sugar lieets, and hardy vegetables. 
TTie Gibson Dam, recently completed, assures a reliable water supply. Irriga- 
tion charges and taxes are estimated to average about $2 an acre with prob- 
able future payment amounting to $3 an acre. 
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The investigations sliowetl tliat a settler sliould have $5,000 in cash and 
equipment In order to develop a farm, and that $7,500 would be better. Very 
few settlers can be secured with us much capital as this, and only small 
amounts can be borrowed from banks on short terms and at high rates of 
Interest.   No credit Is available for improving farms. 

Lau>er Yellwmtone project, Mantana-North Dakota.—This project Is divided 
into two districts, one in North Dakota and the other in Montana. Its present 
irrigaWe area is 58,250 acres. The districts have agreed to repay the Gov- 
ernment $4,138,308, which amount is exclusive of $25,818 paid for irrigable 
lands used for railroad right of way. This amounts to an average of $6tt 
an acre in annual installments computed on 5 per cent of the average gross 
annual crop returns. The above cost Includes drainage work now under 
construction to relieve seeped lands, which is estimated to cost $525,000. The 
annual construction charges average about $1.50 an acre, and the annual 
operation and maintenance charges about $1.10 an acre. 

Under the contract the districts contribute in advance the operation and 
maintenance cost, and beginning in 1929, full construction assessments are 
required. In 1927, 50 per cent of the full construction payments were as- 
.ses.sed. and In 1928, 70 per cent. The districts have met the iwyments under 
this contract. 

This Is the first year under the new contract that full payments are re- 
quired. Prospects are tbut they will he made promptly, although water 
users are apiirehensive about being able to continue such payments in the 
future. The problem of the Government is to collect these payments, and it 
Ls realized that this can be done only by complete irrigation and cultivation 
of all project lands. 

The soil is productive and the climate Is suitable for growing alfalfa, sweet 
clover, small grains, corn, great northern beans, peas for seed, sugar beets, 
potatoes, and irrigated pasture. The water supply is abundant. A sugar 
refinery is Ux^ated on the project. Transportation facilities are excellent. 
Markets for livestock are St. Paul and Chicago. 

Notwithstanding these favorable conditions, only 19.770 acres, or less tliau 
40 per cent of the Irrigable area were irrigated in 1928. Since 1924. the 
Bureau of Reclamation, the railway companies, the Holly Sugar Corporation, 
and the irrigation district boards have made a continuous effort to settle un- 
occupied farms. Options were taken by the Government on 77 farms at prices 
fixed by appraisal. Twenty years were given in which to complete paying 
for them. The interest rate was 6 per cent and payments were to be amortized. 
Of the farms under option, 20 were sold. About 15 other farms were also 
sold. 

Experience of the past five years shows that tenants or purchasers prefer 
partially develope<l farms. None were secured for undeveloi>e<i farms. Non- 
resident owners were generally unable to finance the building of bouses and 
the improvements re<iulred to make farms ready for .settlement, and no agency 
at present will advanc-e money to these owners or to new settlers for these 
purijoses. I.,ocal banks make loans on chattels or on growing crops on short 
terms at 10 per cent. This is not adequate to assist new settlers to develop 
farms. / 

Rivfrton project, Wi/omitw.—T^he project is located in Fremont County. 
Wyo., on the southeast portion of the Wind River Indian Reservation. The 
Government expende<l to .Tune 30, 1929, for construction and Incidental opera- 
tions $3,850,570. This provides part of the major works for 100.000 acres of 
irrigable land and latenils and distribution s.vstems which will be completed 
In 1930 for approximately OO.OfK) acres. 

Water is available at present for 20.000 acres, and is being furnished on a 
rental basis at the rate of $1 an acre for 2 acre-feet of water. If needed, 
additional water Is supplie<l at .'50 cents an acre-foot. 

Hiverton's problem is one of settlement. Except for a few scattered farms 
on private and public land, the project is virgin territory. Over two-thirds 
of the area to be settled is public land. Private unimproved land sells for $10 
to $25 an acre. However, there are several serious obstacles to settlement, 
including: 

(a) Lack of railway transportation. 
'6) Undeveloped appearance of the project. 
(f) Lack of capital on the part of settlers to develop raw land. 
The nearest lands ready for settlement are 9 miles distant from the rail- 

road, which is to far for profitable cultivation of sugar beets.   Endless tracts 
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of sagebrush are discouraging to prospective settlers, who can not be certain 
that any given area will respond generously to their labor. More cultivation 
Is necessary to give an ocular demonstration of what can be accomplished. 

The minimum sum requireil to assure the development of a farm unit is 
estimated at $5,000. At present there is very little money to be had at Rlverton 
on any terms. 

Shoshone project, Willwooi division. Wj/ominff.—^The Willwood division of 
the Shoshone project comprises about 12,000 iicres along the south bank of the 
Shosiionc River. The division is relatively new. The first unit was opened 
to entry in li)27 and the third in 1929. In all 7,823 acres have been opened for 
settlement. 

The total cost of the irrigation works and incidental expenses is estimated 
at $1,372,200, or an average of $114.35 per Irrigable acre. 

Forty-one settlers have farms on this division. They had capital varying 
from $2,000 to $9,600. However, only two had capital above $5,000. The 
others had much les.s Ihan this amount. The great nee<l of the.se settlors is 
credit to supplement their capital.    This is not available at pi-eseut. 

With credit provided, this division should succeed, as the water supply is 
abundant, and the soil and growing season permit the production of alfalfa, 
sugar beets, jjolatoes. grain, ami most crfips common to the Temperate Zone. 

Conclusion.—1. The problems of Slioshone (Willwood division). Milk River, 
Sun River, I.iOwer Yellowstone, and Rivei-tou pro.1ects are similar. The Gov- 
ernment has invested its money and is required by law to collect it in ac- 
cordance with the contracts with tliese projects. Tills can be done only if 
the lands on these enterprises are cultivated and irrigated. On some of these 
projects water has been available for 15 years or more, and the projects are 
far from being completely settled and cultivated. The Government depends 
on this being done in a reasonable time and under conditions where settlers 
will prosper if payments to it are to be made promptly. Lack of suitable 
credit to assist settlers in Improving and equipping farms Is the main obstacle 
to be overcome. 

2. This credit should be provided under the plan outlined elsewhere in this 
report. Cooperation by State agencies in settlement and credit is urgently 
neetled. 

Oni/lice project, Oregon-Idaho.—This is a Federal project locatCfl in eastern 
Oregon and western Idaho in the Snake River Valley. Construction work 
began in October, 1927. The Irrigation works will furni.sh a complete water 
supply to 111.000 acres, including thi^ Gem di.strlct. and a supplemental water 
supply to 12,000 acres. The estimated cost of the project is $18,000,000. 
Forty-one thousand acres, now settled and farmed intensively, are in small 
irrigation districts along Snake River, and get water by pumping from that 
stream. Building the Owyhee project will furnish these districts gravity water 
at a lower annual rate, the present cost being excessive. 

The project includes about 70,000 acres of new land, mostly privately owned, 
for which a complete irrigation system will be constructed. This will cost 
approximatel.v $1(55 an acre. The construction co.«t for the i-ld lands will be 
approximately $150 an acre, and $25 an acre for the lands under the Owyhee 
ditch, which require supplemental water. 

Construction money advanced by the Unlteil States is to be repaid under 
contracts entered into with the Owyhee irrigation district in Oregon, the Gem 
district in Idaho, and the Owyhee Ditch Co. Repayments are to be made undor 
the 40-year plan for new projects, without interest. 

Some of the irrigation districts which are included in this project are in 
financial difficulty and are unable to pay the bond and warrant holders. 
Unless the.se private debts are settled the districts will be unable to pay the 
Government. These districts should make a satisfactory .settlement with their 
creditors before works are constructed by the United States for their benefit. 
It is also believed that public notice to these districts requiring construction 
payments should be deferred for several years, as is done in the case of new 
land, to permit the old lands to discharge their private debts. Such debts 
should be adjusted so they can for the most part be paid within this period. 

Furnishing these districts with surplus Government power from the Black 
Canyon power plant will also aid them by reducing power bills. This should 
be done if and when power is available. 

The reclamation law now provides that different construction charges may 
be fixed against different classes of land in accordance with its productivity. 
The difficulty with this plan Is that it is Impracticable to forsee the conditions 
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whk^ will affect productivity, and the acre return over the repnyment period. 
State laws should be amended to permit the assessment of Irrigation charges 
on «n equitable basis which would yary frwn year to year  with changing 
L-ouditions. . .        , ,       . , 

Contracts h«ve been made with landowners requiring the sale of surplus 
land (tracts held in excess of 16U acres in one ownership) at prices fixed 
hy independent appraisal. These prices vary from $5 to $15 an acre for 
Irrigable land and from .?1 to $2 an acre for nonlrrigable land. 

Contracts have also bei-n made with landowners of nonexcess lands (held in 
ownerships of 160 acre.s or less) providing that if sales are made in excess 
of appraised value, that half of such excess prices shall be paid to the Irrigation 
district to apply on the construction cost or other irrigation charges against 
the tract of land disposed of. 

The soils are fertile, and the climate favorable for the production of high 
yields of alfalfa, red clover, corn, potatoes, small grains, truck crops, and 
irrigated pasture. The value of crops on flrst-class land under good manage- 
ment is estimated at $45 an acre, and on second<'la8s land at $35 an acre, 
with an average of about $40 an acre for the project 

On the project are four modern towns having schools, churches, and all 
business facilities to serve farmers. It is served with good railway transpor- 
tation and arterial highways.    Markets are Portland and Pacific coast points. 

The project is within a well-developed and profitable dairying and livestock 
section. Abundant yields of forage and grain, supplemented with irrigated 
pastures of good carrj'ing capacity favor cheap production of livestock and 
livestock products. 

There are no other large areas of undeveloped lands of equal quality or price 
available for settlement in soutliern Idaho and eastern Oregon. Tlie overflow 
from the older settled areas In this section of the country will naturally come 
here. This leads to a belief on the part of those of the advisers who have seen 
the project that development will be successful, both as to promptness and the 
capabUitiea and (iiaracter of the settlers. 

Conclusions.—1. While this project lias excellent soil and climate, and large 
yields of general farm crops are obtaine<l, nevertheless, it Is of high acre cost, 
requiring that settlers farm intensively, and keep high-grade stock. The de- 
velopment, therefore, requires the wholehearted cooperation of the States of 
Idaho and Oregon in settlement and in providing credit to create well-equipped 
farms producing large returns. 

2. The works for the lienetlt of private districts within the Owyhee project 
should be held up until a satisfactory settlement is made \vith the district's 
private creditors. 

3. Public notice requiring construction payments from the land at present 
Irrigated should be deferred for the same period of time as is usually given new 
lands, in order to permit the districts to pay adjusted private debts. 

4. Surplus power, if any, from Black Canyon power plant should be made 
available to the districts now receiving water by pumping which will permit a 
reduction in the pumping charges. 

5. Assessments of construction charges should vary with the different classes 
of land, l)ut should be adjusted annually in accordance with the productiveness 
of farms.   Amendments to state laws should be sought to provide for this. 

Tlie Duck Valley Indian Reservation was also Investigated in connection 
with the Owyhee project because of a proposal to develop more land under 
irrigation on the head waters of the Owyhee River. The investigators concluded 
that such development would not reduce the water supply of the Owyhee project 
If the development at Duck Valley is confined to the actual needs of the Indians. 

Malin irrigation district, Oregon.—This district has in.nde no request of the 
Government, and lias promptly met all payments due to the Government. The 
conclusions reache<l regarding the Shasta View district do not apply in the 
case of the Malin district. 

Nearly half the area of the Malin district was irrigated In 1928, the third year 
that water was available. The irrigable area has been fixed at 3,479 acres, 
npon wliich reside about 50 families. 

The faults of its early bond maturities have In part been corrected by action 
of tlie bondholders, who also have the largest land interest in the district. 

Lack of adequate capital by land purchasers is the principal difllculty of the 
district at present. With such concessions as those who hold the large land 
Interest in the district are disposed to make, the prospect of this enterprise 
working its way out and becoming successful are considered favorable. 
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PABT ni.—RECOMMENDATIONS AB TO POLICY 

While the general principles of reclamation as a public policy have stood 
without effective challenge throughout the history of the service, many questions 
of administration and even important questions of policy were necessarily left 
unsettled at the time the reclnniation act was passed, to await the accumulation 
of experience. In the opinion of the Investigators, these questions should now 
be given serious consideration. 

S()me of these questions Involve merely the formal elaboration of procedure 
that has been applied under various conditions by the Reclamation Bureau. 
Such, for example, are the principles to be followed in undertaking new 
projects or extending existing projects, the revision of existing contracts, the 
treatment of lands of varying productivity, the selection of settlers. Other 
points Involve an extension of policy, such as the provision of technical as- 
sistance and credits to settlers and above all, the proper relation of the 
Federal and State Govemnrents In respect to reclamation policy. In the 
following discussions it has not been practiciible to treat each jioint in Isolation, 
nor even to distinguish clearly between the formalizatlon of existing practices 
and proposed extensions of jwllcy. There is an inevitable interijondence of 
points of policy, as for example, between .settlement and credit. State partici- 
pation and selection of new projects. 

THE ALLOCATION OF COST OF MAJOR WOBKS 

In the various private irrig.-ition enterprises launched prior to the reclama- 
tion act and after, it was taken as a matter of course that the cost of all 
works, diversion or storage dams, canals and reservoirs, ditches and laterals, 
should be borne by the lands benefltted. Following this principle, only such 
projects could be launched as Involved no excessive construction charges. The 
Government, In ndopting the principle of repayment of construction charges 
over a period of years, without Interest, greatly extendwi the range of practicable 
projects. Immense volumes of water could be stored in the nonirrigation 
months of the year to increase the area of irrigated lands and to insure the 
regularity and adequacy of water supply during the crop growing season. 

The provision of Interest-free money for construction is. as has been noted 
above, a subsidy, justified by the national policy of aiding in the establishment 
of a stable agriculture in the arid-land States. It is by no means clear that 
this subsidy Is i!i every case adequate, or that it has been properly apportioned 
ns among the .several reclamation projects. Nor is it clear that in every instance 
the lan(ls benefited should pay the whole cost of construction, even though 
on an interest-free basis, nor even that such portion of the cost as is to l)e paid 
by the Government should be borne by the reclamation fund. 

To the arid .section of the country, water conservation is a vital Interest. , It 
Is quite as vital au Interest as flood control or the maintenance of channels 
adequate for navigation in rivers or harbors is for other sections of the country. 
Prolonged drought in any of the arid-land States is capable of seriously dis- 
rupting its economic life through loss of livestock, unless water supplies arc 
properly conserved. 

Such considerations lead to the conclusion that, perhaps, the Governmpnt is 
pursuing too narrow a policy in restricting con.struction for water conserva- 
tion to works which can be paid for in a given period of time—20 or 40 years— 
by charges upon the irrigated lands benefited, and further, to works that can 
be financed out of the limited reclamation fund. Very little of the Federal work 
on flood control, river navigation, or harbor development could have been under- 
taken If the principle of financing through charges fur specific benefits had been 
followed. 

It Is recommended that a thorough survey be made of the requirements of the 
arid-land States for water-conservation works, with a view to determining how 
far such works should be financed Independently of reclamation funds and of 
prospective charges upon the settler on irrigated lands. 

BASIS OF APPBOVAl FOR NEW PROJECTS 

Until the Fwleral Government adopts a jiolicy of flnnnring works of water 
conservation independently of the reclamation fund, the Reclamation Bureau 
should judge each proposed new project on the bii.sls of its capacity to carry 
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construction charges under the plan now In oi)eratIon. Approval of new projects 
should be bused, not only on the surveys ot water resources, storage possi- 
bilities, drainage requirements, and engineering features of construction and 
operation, but also upon (1) a detailed soil survey and land classification; (2) 
a comprehensive survey of possible crop and livestock production, marljets, 
transportation costs, and estimated probable returns; (3) the cost of preparing 
lands for farming and minimum cost of necessary farm buildings and other 
required equipment. 

If local and State demands Insist on the construction of ii project whose 
estimated cost exceeds the ability of lands in that region to liquidate, the State 
should be required to show its faith in the ultimate benefits of the project by 
offering through legislative enactment to share, with the United States, on a 
dollar-for-doUar basis, the excess in the per acre cost over the ability of the 
lands to liquidate. 

LANDS   DE8I0NATGD   BY   SEKRETABY   OF   THE   INTHRIOB   AS   TEMPOBABOLY   AW0 
PBKMANENTLY   UNPBODUCmvE 

In 1925, because of distress on some projects, the Secretary of the Interior 
appointed the tward of survey and adjustments which, among other duties, 
classifle<l the land on 19 projects to provide a basis for equitable adjustments 
with water users and to determine the area of land incapable of psij'ing irrigation 
assessments. 

Temporarily unproductive lands were defined as lands not at that time sus- 
ceptible of agricultural use, but which might gradually, by tillage and under 
changing conditions, be made sufficiently ijroductive to justify cropping. Alkali 
and water-logged lands that might be improved by drainage; excessively heavy 
soils that might be imijroved by the incorporation of organic matter or other 
fertilizers; light, sandy soils that might be finned by plant roots; .steep soils 
that might be leveled; and other such soils were included in this class. The 
pj'rmanently unproductive land was defined as land that apiieared to be perma- 
nently nonagricultunil under the practices of irrigation farming. 

The board designated 207,342 acres as temporarily iinpro<luctive and 174,448 
acres as permanently unproductive on the several enterprises. 

The act of May 2'\ li)2(i, generally known as the adjustment act, autliorized 
the susiJension of construction charges against tenqjorarily unprodudive land 
and the writing off of construction cliarges against permanently unproductive 
land. It also provided that such unproductive lands could be ex<'hanged by 
tlieir owners for public land of better soils on the same project or on some 
other proje<-t. Tlie.se exchanges liave been quite generally made and the Gov- 
ernment now owns a large acreage of unproductive land within the boundaries 
of these projects. The department has wisely refused to open those lands to 
entry for homesteading. Hesettlement under the homestead laws would only 
Involve new settlers in the same difficulties as beset the former settlers. These 
lands, although of some value, may properly be classed under present condi- 
tions as a liability to the Interior Department, which must administer tliem. 

They have some value for pasture to adjacent landowners and there is a 
probability that the better grade of them may eventually be brought Into profit- 
able production. The present hiws and regulations provide that entrymen may 
acquire them by amending their original entries. A portion of these lands 
have thus been acquired, and alTord pasture for cattle or sheep, but the further 
acquisition of these lands by resident .settlers is as a rule prevented by legal 
restrictions upon the ownership within a reclamation project of land by one 
individual exceeding 160 acres prior to tlie time when the project charges are 
paid in full. 

The lands may be leased under present laws and regulations, and this is 
being done so far as practicable. The diftfculty with tliis practice, however, 
is that tenants can not he expe<;ted to expend money or labor for improvements 
on the better grade of these lands without the prospect of ownership. 

Under the present practice the lands are a burden on the water users also, 
because often laterals which must be maintained iwiss through them, paying 
no revenue to the irrigation project. Where title to such lands has been 
acquired by adjacent landowners, a large part is being irrigated for pasture 
and the project is collecting operation and maintenance or water-rental charges. 
In some cases the land has been actually reclaimed by the owners and is pro- 
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duclng good crops. In such cases both the Government and project are bene- 
fiting, the Goveruuient being paid the con.strnction charges and the project 
the operation a8ses.sments. 

These lands will be put to their most profitable use and future administra- 
tion losses prevented if both private landowners and eutrymen actually residing 
on projects can acquire the lands for pasture or other purpose under safeguards 
which will generally prevent tlie lands from being entered or purchased by new 
and inexperienced settlers. Tlie procedure for doing this should include legis- 
lation by Congress along the following lines: 

1. The Secretary of the Interior should be given authority to sell such lauds 
to resident owners or entrymen at low prices to be fixed by ah independent 
appraisal. 

2. No owner or eutryman should be permitted to purchase more than 100 
acres of such hind, or an area which, together with land already owned by 
such owner or eutryman on the project, should exceed 320 acres. 

3. Such land wlien sold should remain subject to construction cliarges if and 
when it comes Into profitable production. 

4. When such land is paid for, patent should issue reciting that the land 
has been classified as temporarily or permanently unproductive subject to the 
provisions of the act of May 25, 1926. 

5. All sums collected from such sales of land should be credited to the 
reclamation fund. 

6. The law should apply not only to tracts wholly classified as temporarily 
or permanently unproductive, but also to all tracts of public land in Federal 
projects which by reason of the Inclusion of unproductive lands are found by 
the Secretary of the Interior to be iusnfflcient to supiwrt a family and pay 
water charges. As an illustration this would apply to a farm unit of say 60 
acres which includes 10 or 15 acres of good land, l)Ut with the remainder being 
unproductive. Such a unit is insufficient to support a family and pay charges. 
Furthermore if the poor land was disposed of it would leave the 10 or 15 acres 
of good land which may not be served by a road or an irrigation lateral. 
Disposing of the entire unit would save also in the cost of subdivisional surveys 
which often amount to more than the land Is worth. 

A bill, H. R. liifi, pending in Congress, eralxidies these provisions except 
those set out in i)aragraph 0, and if c>nacte<l into law, would permit the disposal 
of these lands under (he above conditions. It is believed that this bill offers 
a satisfactory solution of this problem and should be recommended for enact- 
ment Into law with the following amendment to include the conditions set out 
in paragraph 6 above: "and the authority given the Secretary hereunder shall 
apply not only to tracts wholly classified as temporarily or pennanently un- 
productive but also to all tracts of public lands within Federal irrigation 
projects which by rea.sou of the inclushm of lands classified us temporarily or 
permanently unproductive are found by the Secretary to l>e insufficient to 
support  a  family  and  pay  water charges." 

LAKD OF LOW PRODUCTION 

In the beginning of irrigation development there was a tendency to ai?isume 
that all arid land is fertile. Experience has shown this to l»e an error. Land 
of low production is foun<l on some Federal projects and also on some private 
enterprises. These include lands of heavy or extremely sandy soils or fairly 
good soils of broken or uneven topography. Settlers require more capital 
and experience to subdue and improve them than is needed to develop farms 
of more responsive soil. These lands are generally the last to become per- 
manently settled and the first to go delinquent in Irrigation assessments. 

The Belle Fourche project, in South Dakota, includes about 14,000 acres of 
heavy soil locally known as •' gumbo." It is somewhat cold, hard to work, and 
costly to cultivate. It is therefore not attractive to beginners, although when 
subduetl and properly culthated g<K)d yields of general farm cror)s are secured. 
At present much of the land of this character is not being farmed by either 
resident owners or tenants but by neighbors who contribute to the owners as 
rental a part of their scanty crops. They have no Incentive to rotate crops, 
add to the fertility of the soil or keep improvements in repair. On the con- 
trary, crops are poorly cultivated and improvements are allowed to deteriorate. 

The Milk River project, in Montana, also includes a large area of "gumbo" 
soli similar to the heavy land at Belle Fourche.   At present it is in pasture 
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olnt meadows producing one-third to one-half ton of hay an acre.   The 
>d.s of this project are generally owned in large tracts of 100 acres 

d are even less improved than the gumbo lands of the Belle Fourche 
mprovement and cultivation of these lands are difficult because of 

I an unusually flat topography which makes drainage both difficult 
y- 
h projects the districts expect these lands to pay their share of 

I ')erating and construction charges.   Under State laws these lands are 
a at the same rate per acre for operating and for construction as are 
th^' uetter lands of the districts. 

The soil on the Northport division of the North Platte project is prevailingly 
a light sandy loam, fairly rich in organic matter on the level land and in de- 
pressions. On the ridges and exposed slopes it is very sandy. It is low in 
fertility and of poor water holding capacity. Successful tillage depends on 
the accumulation of sufficient organic matter in the surface soil to retard per- 
colation of water to the lower levels. This demands a scheme of tillage based 
on hay, pasture and dairying or .stock raising witli only occasional row crops 
until the land has become stabilized. Unusually skillful irrigation practice is 
also essential. The construction assessments vary on this project In accordance 
with crop production but operation and maintenance charges are uniform re- 
gardless of the ability of the land to produce. 

When these low producing l.inds default in payments of operation and 
mainteiuince and construction, the theory of joint liability is that tlie paying 
area shall meet the deficiency by increasing the assessment rate. This leads 
to pyramiding taxes on the lands which continue to be assessed, and this gradu- 
ally but surely brings insolvency to the district. These increasing assessments 
drive ont settlers and prevent new settlers from locating in the district. This 
Is most serious on projects including large ureas of low producing lands upon 
which equal assessments for all irrigation piirpo.ses are made regardless of 
fertility or, in other words, wliere the poorest farm is required to pay the 
same charges per acre for irrigation as the most productive farm. 

ASSESSING THE PROJECT COSTS 

The situation described In the above paragraphs brings out very clearly that 
in the case of some of the projects the costs of construction and of mainte- 
nance and operation are not being equitably allociited. This is especially true 
where there is a wide disparity in the productive value of the land. For 
instance, in the Orchard Mesa division of the Grand Valley project, lands 
which, because of low productivity or unfavorable location with reference to 
seasonal frosts, are yielding gross returns of only a few dollars per acre, 
are called upon to jiay the same annual irrigation rate as lands yielding gross 
returns of $500 or more per acre. This is an exceptional condition, but it will 
illustrate the need for a revised policy in assessing the charges where the 
range in productive value is wide. 

Most of the Federal reclamation projects are now operated as irrigation 
districts organized under State law. In Idaho, Wyoming, Utah, South Dakota, 
and Nevada, the benelits to acci-ue to each tract of land from the construc- 
tion and operation of the irrigation system are determined in advance and 
such benefits constitute the basis for all future assessments. In Washington 
benefits are determined annually. In Montana. New Mexico, Oregon, and Colo- 
rado, the laws provide for charges at the siime rate per acre. In California and 
Nebraska assessments are on an ad valorem basis, the valuations being alterable, 
if desired, annually. In some of the States some deviation from the usual 
method is permitted, and in most of the States the charges may be imposed 
in a different manner if so provided In contracts with the United States. E''ur- 
ther variation can be accomplished by the collection of tolls or charges for 
the water used, these usually being applied only to maintenance and opera- 
tion. Generally speaking, however, the "benefits" or "equal rate per acre" 
plans are inelastic and not easily responsive to the changing producing power 
of the land. 

The reclamation act provides for fixing different construction charges for 
different cla.sses of land. This corresponds to the "benefits" plan and is 
equitable if values do not change materially. However, as one of the investi- 
gators stated in liis report. " no soil expert or agriculturist has sufficient 
knowledge to forecast the ability of lands to produce cro|)s or the relative value 
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of such crops as may be adapted to lands of different character." On the 
project relative to which the investigator was reiiortiug on attempt was made 
to forecast values and to equalize irrigation assessments !)>• graduating con- 
struction charges between $09 and $125 per acre. However, the investigator 
forecasts that this plan is sure to result in requests liy settlers on land with 
a high construction assessment for a reduction in the charge where the land 
falls to produce the higlier returns anticipated. 

The simplest inetliod of assessing irrigation charges is, of course, at u uni- 
form rate per acre. In some districts tlie production value of the land is suf- 
ficiently near to uniformity to justify it. lu general, however, Ihis plan will 
not prove satisfactory, be*.'ause ineiiuitable; nor will the so-t-allcd " bem flls" 
plan for the reason stated. 

The advisers believe that tlie most nearly satisfactory method of iissessiug 
irrigation costs on the Federal projects is the ad valorem plan followed in 
California and Nebi'aska, or the Washington iilan by which benefits ure de 
termined annually: and that tlie principle of the ad valorem assessment, adjust- 
able from year to year as productive values of the land change. .sh(nild be 
embodied in future Federal projects to the extent that this is found practicable 
under existing laws or under such amendments as it is found feasible to obtain. 
The ad valorem basis Ims one drawback, however, which should be guarded 
against In using the principles on Federal projects, viz, that under it factors 
other than productivity of the land, such as location, may be given undue 
weight in fixing values. In practice California tias largely avoided this 
difficulty. 

In following the ad valorem plan of levying assessments California irriga- 
tion districts vary widely in tlieir practice. The district law provides that all 
land shall be valued for purposes of district assessment at its full cash value, 
but tills is not strictly adhered to. There Is. however, an attempt to confdrin 
to the spirit of this provision. The important point is that each year the 
districts are enabled to arrive at a fair and reasonable apportionment. 

For instance, Turlock irrigation district values land for purpo.ses of district 
assessment at about 40 per cent of Its cash value, about half of the area being 
valued at $100 to $125 per acre. Poor agricultural land is reduced to .$20 to 
$40 per acre. In Merced irrigation district average gomi farm land is valued 
for purposes of district assessment at $150 per acre, or at $200 per acre If 
adjacent to the city of Merced; land above the gravity system and requiring 
an extra pumping charge at $20 per acre, and s\\amp land at $10 jier acre. 
South San .Toaquin irrigation district follows a geograiihlcal zoning system 
around the principal centers, with valuations in the zoned area ranging from 
$105 to $125 per acre. Beyond the zoned area it is $100 per acre for good 
farm land. I^and damaged by high-water table is reduced to $20 per acre. In 
all of these instances-the valuations may vary from year to year as clinnging 
the valuations, there is a very close approach to an equitable charge. wl)oiher 
conditions warrant. Thus, wlien the assessment rate for tlie year is applied to 
the valuations, there is a very close approach to an equitable charge, whether 
based solely on productive value, or also In part on nearness to a center or 
some other factor that goes to determine the proper proiK)rtion of tlie total 
cost each landowner is to pay. 

The above specific examples from California are given to show the possi- 
bilities of the ad valorem plan in arriving at an equitable apportionment of 
Irrigation costs. None of the California irrigation districts are on Federal 
reclamation projects, but the method v^'ould be equally applicable if they w(re. 

Besides Its recornmen<lation that new Federal projects adopt the nearest 
practicable approach to the ad valorem basis of as.scssment. the advisers 
nrge that wherever at nil feasible existing contracts or laws be revised in that 
direction wliere the present basis of assessinent^is very i.-learly unfair iind 
uneconomic, as most strikingly found in Orchard Mesa irrigation district. If 
entire substitution of the ad valorem plan is not feasible through radical 
change in the irrigation district law, it is bellevetl that the contracts with the 
United States can be made to provide, not only that the original apportionment 
of construction costs shall be based on productive land value, but also that 
the apportionment may be chiinge<l from year to year to the extent needed to 
make the charges equitable. The irrigation district boards, acting if neces- 
sary with a representative of the Secretary of the Interior or the Bureau of 
Reclamation, would he entirely coinpetent to make this iidjustnieiit. This could 
amount to an annual revaluation if necessary.   This revaluation would auto- 
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matically take rnvi' of desirnble variation in niiantenance and operation charges, 
provided this could not more easily be accomplished by the imiwsition of annual 
water tolls. 

SETTLEMENT 

From tlie l)eginiiing tlie Ue<'lamatlon Bureau has recognized that settlement 
is an essential corollary of its work. In the early years, however, it was 
thougtit possible to take settlement for grunte<l, once the water supply was 
forthcomiug. With I he passjige of time it lias become more and more evi- 
dent that tile prolilem of settlement is one of cniciul importance. The subsidy 
involved in interest-frt>e construction costs Is unduly niaftnlHed by delayed or 
unsuccessful settlemcnl : the revolving fund is tied up too long, with con.se- 
quent injustice to otiier possible projects; the social and general economic 
advantages anticipated from reclamation become belated, and above all, set- 
tlers who enter eiirl.v upon a project suffer from lack of cooperation, leader- 
ship, schools, roads, local markers, and everything else that goes with a fully 
developed community. It is now recognized as doubtful policy for the Govern- 
ment to inaugurate new projects unless it lias fair assurance of prompt 
settlement. 

Ill most projects the early stages have been niarke<l either by inadequate 
settlement or l>y settlement by persons ill equipped by experience and resources 
for the undertaking. Since the adoption of the selective-settlement principle, 
the public lands in the projects have been open only to those who are fitted 
by experience and character to succeed and are equipped with a modicum 
of capital, but private land.s within the projects may still l)e conveyed to 
those without capital or the iu>eded iiersonal qualifications. 

Under the selective-settlement plan an applicant for a public-land unit must 
be In good health; he must be experienced In farm work; iind he must possess 
a capital in cash or equipment of $2,000. Tliese would have lieen extremely 
high quaiiflcations in humid laud settlement. For the development of raw 
land under Irrigation the capital requirement is too low. Only with rare good 
luck and at a heavy cost in time and privation can a man pull through if he 
can command no greater cash resources than $2,000. Some settlers are able 
to borrow addtti(mal resources from friends; .some survive the lean years of 
first settlement by employment off the farm. Exceptional cases aiiart. the 
minimum on wliich an irrigated farm unit can be developed without excessive 
loss of time is cash or rea.soiinbly cheai) credit amounting to .$5,000. On this 
point there Is universal agreement among those conversant with conditions on 
the projects. It is also universally agreed that even the .settler who can com- 
mand cash or credit of .$5,000 has .still abundant hardships before him to test 
his quality. His farm will not be fully equipped and 100 jier cent productive 
until he has increased his capital equipment to $7,500 or .$10,000. 

It is impracticable to raise the cash capital reciuirement to .$5,fK)0. Indeed, 
the number of applicants for farm units who have as much as $2,000 is small. 
Accordingly successful settlement must depend upon the avallaltility of credit 
funds, t'ule.ss the Government is assured that the settler on a new project 
can And credit on easy terms to the amount of approximately .$3,0(X). in addi- 
tion to a cash capital of $2,000 of his own, the project should not be launchetl. 

Among tlie first settlers on a project, however carefully selected, some will 
prove unfitted to succeed or will be defeated by failing health or other mis- 
fortune. In a project which has been fully settled it is usuall.v possible for 
the unsuccessful to dispose of their holdings without material loss. In a 
half-settled project the chances are correspondingly less. The settler on a 
projfct which is being slowly develoi>ed incurs risks of this character, for 
which he has no corresponding gain. 

A final consideration here is that unless settlement is carried through ener- 
getically at the outset, it is entirely possible that a project otlierwisi> capable 
of succeeding may fail. The early settlers work under a grave handicap. 
They have to get on without schools, roads, and other necessities of com- 
munity living. They become discourage<l and fail to develop cooperative rela- 
tions and leadership. The burden 'if water charges rests on them heavily ; one 
gives up and then another, still further increasing the burdens on those who 
hold out. If tlie general economic (xisition of the project is sound, it will 
no doubt recover in the end. but only after wholly unjustifiable losses to the 
original settlers and a wasteful postponement of repayment on the Govern- 
ment's Investment. 

The problem of settlement Is paramount, and any further development of 
reclamation ought to wait uiwii its solution. 
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CONTROL O'    8ETTI£MEa<IT OF FBIVATE LANDS 

Much of the land within existing projects is in private hands, often In the 
hands of nonresident speculators, who may feel that to plant an Ill-equipped 
settler who will at an.v rate level some part of the land and start other im- 
provements before he cives up in dispair, is better than leaving the land idle, 
.subject to water charges. When the settler gives up and turns the laud back 
it may he planted again with another settler, who may carry improvement 
farther. But such a procession of failures Is extremely injurious to the 
morale of the community. 

Not only are settlws who are foredmmied to failure often induced to buy 
private lands: tho.se who have the requisite miiiimnm amount of capital are 
often induced to use it up in acquiring the land at a speculative value not 
justified by Its actual productivity. Such speculative activity, though common 
throughout economic life and usually penirissible, is highly undesirable in a 
reclamation project, where it stands squarely in the path of the Government's 
chief purpose, the building of a sound community. 

Tinder the contracts with the private landowners in the Vale and Owyhee 
projects every owner is required to sell at an independently appraised valuation 
any excess over the 160 acres he may sele<'t for himself. If the land is not sold 
within three years after water is available, the Secretary of the Interior may 
order It sold at the appraised price. Moreover, the owners of less than 160 
acres have agreed that if their lands are sold, one-half of any advance of ptice 
over its appraised value as undeveloped land goes to the project and is credited 
to water charges against the land. All value increments on sale are to be shared 
between the seller and the project up to the point where construction charges 
again.st the land have been extinguished. If such a policy had been In force 
throughout the history of reclamation, not only would land have been cheaper 
to the working settler hut obligations to the Government which still occasion 
much murmuring would have been wholly extinguished. 

THB CB£DIT PBOBt.EM 

The cash and credit needs of a settler in a reclamation project vary, naturally, 
with the t.vpe of agriculture. In any case, however, the settler must have a 
tean? of horses, a wngon. and a satisfactory equipment of farm machinery; he 
must have at lea.st a shack to shelter his family and wind-proof sheds for his 
livestock. Moreover, he must have the means of subsistence through the period 
which he will have to devote to clearing away sagebrush, leveling, ditching, etc. 
In the first year the land will produce little beyond a few vegetables from the 
garden and a small amount of forage. Even in the second year it will not pro- 
duce enough for a living, unless It can be provided with livestock. 

It is plain that the expenditure of $5,000, .spread ovef two years, wotild barely 
suffice for the essentials of successful settlement. Sinc-e most settlers have little 
more than $2 000 In cash or its equivalent, they must either .secure credits, 
aggregating .$3,000, or they must devote most of their time to paid jol>s off the 
farm, working up a few acres on their farms at odd times. Meantime water 
charges are accumulating against them even for the land which remains under 
sagebrush, making the position of the owner extremely precarious. 

Prom a general economic jwint of view, there would be no grave rl.sk in 
supplying the settler with the cre<lit needed to supplement his own capital 
of .$2,000. assuming that the loan is judiciously administered and confined 
strictly to productive purposes. 

These considerations have, however, only a theoretical bearing on the actual 
situation. Whether the risk is small or great, credit for such purposes is 
not available locally. Mortgage loans are not to be had on unpatented lands, 
and even patented project lands are viewed with suspicion by institutions 
lending on mortgage, on account of what amounts to a prior lien against the 
land—Government construction charges. Lwal banks may lend for short 
terms, usually at 8 to 10 per cent, on chattels, for financing a cash crop, like 
sugar beets, or for carrying cattle or sheep through the fattening process. 
These possibilities are of small relevance to the new settler, who has few 
chattels to mortgage, no cash crop in sight nor any surplus forage and grain 
for fattening stock. What he chiefly needs is a three to five .vear loan, with 
a rea.sonaWy low interest and moderate rates of amortization. Such loans are 
not to be had under present conditions. 
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Bills have l>een introduced in Congress authorizing the .setting apart of 
reclamation funds for loans to settlers, not to exceed $3,000 for any one farm 
unit. Wliile such a provision would be desirable in principle, grave doubts 
have been expressed as to its practicability, it was feared that the settler 
would l>ecome imbued with the feeling that he had a right to a loan of $3,000 
upon entering upon his holding; that what he did with the money was his 
own affair. It was also feared that the Iledamation Bureau would fiixl itself 
hampered iu its proper work by the obligation to administer the loan fund. 

That there is some basis for such fears is recognized by the investigators. 
The supplying of improvomeut credit to settlers nec-essarily involves some risk 
of loss. liut the lack of a suiiply of improvement credit involves the Govern- 
ment, the State, the project as a whole, and the individual settlers not only 
in risk, but in certain loss. 

The Government suffers losses from write-offs that would not be neces.»iary 
if the project were developed vigorously from the start. The State loses the 
tax revenues that would flow from a fully develoix;d project and from the 
atteniiant development of adjacent grazing lands and iiroject towns. The pro- 
ject as a whole suffers losses from charges that must be fixed at u level high 
enough to make up for delinquencies: it suffers further from the depreciation 
of all land values that attends an uncertain and potentially excessive burden 
of water charges. The individual settler loses much valuable time In arriving 
at full production and economic independence. 

In view of these considerations none of the iMirties concerned can afford 
to take the position that no arrangements should be made for the supply of 
improvement credit unless all risk can l»e eliminated. Risk or no risk, the 
necessary credit is essential to the successful operation of Federal reclamation 
under present conditions. The practical problem is how to reduce the risk 
to a minimum. 

A  BBCLAUATION   CBEDIT   INSTlTtTnOX 

The credit situation on reclamation projects presents a number of feattjres 
that distinguish it from the usual rural credit situation. 

First, the Federal Government, through the reclamation ftuid, has a pecuni- 
ary interest in seeing that settlers are supplied with sufTiclent credit for suc- 
cessful operation. If credits are unavailable, settlement is slow, failures and 
consequent delinquencies are numerous, dejnands for extension of the time for 
repayment of construction charges and for write-offs are insistent and oft^i 
successful, to the prejudic-e of the reclamation fund. 

Second, the arid-land States have a direct interest, in so far as they seeek ex- 
tension of existing projects or the launching of new projects. More than two- 
thirds of the funds available for reclamation are derived from payments made 
by exi.sting projects. Prompt settlement and successful operation means an in- 
creasing flow of funds for the extension of reclamation. 

Third, the whole body of settlors on a project, not merely those in need of 
cre<lit, are directly interested. The principle of joint liability for water charges 
makes the success of every settler a practical concern of every other settler. If 
half the settlers on a project fall, the burden of charges on the other half is 
doubled. 

Fourth, the Qovernments claim upon project lands for the repayment of 
construction charges is usually regarded by private lending institutions as a 
prior lien, impairing the security of any loan on the land. It may be true, and 
in the great majority of cases it is true, that the supplying of water adds more 
to the real value of the land than the charge asssessed against It. Therefore, 
there should be no inherent insecurity in a lien junior to the construction 
charges, if the lien is held by the Gvoernraent, which has the power of enforcing 
collections along with water charges. 

In view of these considerations it follows that reclamation agriculture needs 
a special form of credit institution; one in which the Federal Government, the 
State, and the project share In the obligation to supply loanable capital and in 
the risk involved. 

It Is of the utmost importance that the risk should be re<luced to a minimum, 
since nothing would more surely demoralize a reclamation project than the 
loose handling of loan funds. An inevitable result of nn easy-going administra- 
tion of loans would be an insatiate demand for credits, to be followed in time 
by a demand for the cancellation of debts. 

The safeguards upon which a reclamation credit institution would have to 
depend are: 
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(1) Limitation of amount that might be loaned to any one person and on 
any one farm unit.   The limit should not exceed $3,000. 

(2) No loan to any .settler who does not have $2,000 in cash, equipment, or 
equity. 

(H) Ijoans to be granted exclusively for productive purposef<. such as the pur- 
chase of materials for the construction of barns, fences, for well digging, 
clearing and leveling land, purchase of breeding stock. 

(4) Credits to be supplied, not in a lump sum. but parl passu with improve- 
ment, and generally representing not more than two-thirds' of the value of the 
improvement. Thus if the cost of building, etc., were estimated at .$30 an acre, 
the settler would be entitled to ii credit of not more than $20 for each acre 
leveled. 

(5) Applications for credit should be invpstigatetl by a local committee, con- 
sisting of representatives of the Reclamation Bureau, the settlers, and an agri- 
cultural adviser; but the actual decision to grant or withhold credit should rest 
with an official trained in banking, appointed by a central reclamation credit 
Institution. 

(6) The project and tlie State should participate in the supply of loanable 
funds, in order to insure a local sentiment favorable to a sound credit policy. 

(7) All loans should carry an amortization feature, and should run for such 
period, in each instance, as would suffice under good management for payment 
in major part or in full. 

The management of such credit institution should be centralized, in order to 
reduce overhead to a minimum while commanding expert banking service. So 
far as the supply of funds is concerned, each project should stand on its own 
feet. 

In a new project the party most interested Is the Federal Government, which 
has invested its capital in anticipation of settlement; the party next mo.st 
Interested is the State, which is looking forward to a gain in population and 
wealth. There is at the outset no definite project interest. Accordingly the 
loanable funds for a new project should be advanced by the reclamation fund 
and the State, with the provi.sion, however, that a certain percentage be added 
to construction charges, for the gradual retirement of reclamation fund ad- 
vances. This percentage should be so calculated as to insure the complete 
return of such advances with the completion of construction payments, leaving 
the project credit institution entirely under the control of the project and the 
State. 

In the case of projects already partly settled and organized as irrigation dis- 
tricts the establishment of a branch credit institution would have to depend on 
voluntary acceptance by the project of the obligation of raising a fair ijropor- 
tion of the necessary funds through charges levied on the same basis as 
construction. 

Interest received on loans would go to project. State and Federal Govern- 
ment in proportion to the funds supplied. 

It would be desirable to permit any project to apply funds raised in antici- 
pation of construction charges t<> the acquisition from the Government of shares 
in the cre<lit institution, with the privilege, in an emergency, of applying such 
shares to construction charges. This would offer the project a safe interest- 
bearing investment for surplus funds, and would encourage early payment of 
construction charges. 

While the project credit institution should at first be confined to the require- 
ments of settlement and development, it should be sufficiently flexible to under- 
take the general business of a rural credit Institution, once the project has paid 
off all Its obligations to the Government. Because of the joint liab-llty for 
upkeep and oiiemtion of Irrigation works, project settlers have a permanent 
need of a credit institution adapted to their requirementj'. 

It is recognized that the establishment of a reclamation loan lustitutlou 
would temporarily tie up some part of the reclamation fund that might other- 
wise be used for new projects. The total imi)rovement credit requirement of 
each project would not, however, be large. When a new project is launclied, 
the progress of settlement Is gradual. If 200 units are thrown open for settle- 
ment. It is Improbable that more than 50 will be occupied the first year and an 
equal number each succeeding year until all are taken. The first year the 
average improvement credit requirement should not exceed $1„'500, or $75,000 in 
the aggregate. The second year would require an additional $150,000 and the 
third and fourth years the same amount.   The fifth year would require $75,000. 
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Thus, at the end of five years tlie credit outstanding on the project would 
amount to $600,000, assuming; that every settler could establish his need of the 
maximum loan permitted. This sum may be compared with the construction 
cost, which for a project of this size could hardly be less than ifl.5(K),00O, and 
might easily amount to $2,000,000. 

In the actual working out of the plan, however, no project would ever require 
such a maximum. A project developing vigorously from the outset would at- 
tract many settlers with sufficient capital of their own to get on without loans. 
Moreover, the loans granted in the first year would In part be repaid by the 
fifth year. It is probable that no project would have outstanding at any one 
time more than one-half of the possible maximum, or from 15 to 20 per cent of 
the project costs. If the State provided one-third of the capital, the reclama- 
tion fund would be drawn upon only to the extent of between 10 and 15 per 
cent of the construction costs. 

That un offsetting sum would shortly be returned to the Government through 
accelerated construction payments hardly requires argument. Under the 40- 
year payment plan a project costing $1,500,000 should pay, wheu fully settled, 
$37,500 a year. Such a credit scheme would undoubtedly hasten full settle- 
ment by at least five years. Moreover, the demands for nioratoria and write 
offs, which arise inevitably under present circumstances to the prejudice of the 
reclamation fund, would be iiuiet«l. 

SETTLEMENT AND AOBICULTCBAL ADVISERS 

To be fully successful not onlj- should a project be settled promptly with 
farmers who command the requisite minimum of cash capital or credit, but its 
settlers should also have at their command the best available advice on such 
matters as the selection of land and equipment, purchase of livestock, prepara- 
tion of land for irrigation, the selection of crops and methods of irrigation, 
agricultural practice and farm management. Many of the settlers on new 
projects are without practical experience in irrigation farming. They do not 
know how to select land suited to their peculiar needs, how to clear and level 
It with the minimum of labor and cost, how to run the farm laterals to dis- 
tribute water most economically. Even farmers experienced In Irrigation In 
other communities frequently encounter new conditions of soil, climate, market- 
ing, and the like, requiring readjustments of practice. Their need of technical 
advice is only less urgent than that of the farmers who are gaining a first 
acquaintance with irrigation. 

Slost of the existing projects are located in counties In which a reiiref^cntative 
of the agricultural extension service is maintained. These extension representa- 
tives are rendering valuable assistance as far as they can. Their activities are, 
however, so many and spread over such a large territory that it is Impossible 
for them to give to project settlers the attention they need. 

A few of the projects have been receiving additional assistance from the 
office of demonstration on reclamation projects, a Federal office in the Depart- 
ment of agriculture, but here again, becau.se of a lack of finances, the work can 
not be extended to all the projects needing it. The demonstration office cooper- 
ates with the State extension service in tlie employment of additional workers 
who are assigned to the Federal reclamation iirojects. The salaries of the 
workers are paid in part or in full by the demonstration office and the balance 
of the salary and the expenses by the State extension service. A further handi- 
cap in extending this work is that the funds to carry it on must t>e obtained 
from the county In which the project is located, which sometimes refuses or is 
unable to provide them. A much more satisfactory plan would be to have the 
entire salary and expenses taken care of by the State and Federal Governments. 
It is all Important to the success of the projects that the extension demon- 
stration work should be more adequately provided for financially. 

The need of ade(]uate j)rovlslon for a continuous service of this character 
becomes apparent when the character of the Irrigation community Is con- 
trasted with that of a humid land agricultural community. In the latter eacb 
farmer stands on his own feet. If his agricultural practice is bad and he goes 
bankrupt, the misfortune is chiefly his own. A competent man can prosper In 
the midst of a community that Is decaying. The irrigation community, in con- 
trast, is bound together permanently by the common service and expense of the 
water supply. Unsuccessful farmers who fall delinquent in their charges may 
threaten the prosperity of the competent ones. It Is therefore of extreme im- 
portance that the Reclamation Bureau at the outset, and the State later, should 
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make satisfactory provision for expert advice. In launching new projects the 
bureau should make arrangements in advance for the participation of the State 
In the supplying of technical advice and for its assumption of more extended 
responsibility later. 

At the Initial stage, while the project Is largely unsettled and settlers are 
coming in, the provision of technical advisers might properly be treated as a 
function of the Reclamation Bureau. It Is integrally related to successful 
settlement. To assist in establishing a profitable agriculture at the earliest 
possible moment is to abbreviate the period that must elapse before full con- 
struction charges can be met. Even from a narrow business point of view 
It would lie good policy for the bureau to supply each new project with a full- 
time agricultural agent. 

For psychological reasons It is desirable that the salary of such agent should 
be paid out of the general funds of the bureau, not charged upon the project, 
as logic might appear to require. The position of the adviser in the community- 
would be weakened if his salary appeared to be a direct burden on It, More- 
over, if the plan of a credit institution suggested above were in operation, 
the agricultural agent would necessarily play an important part in deter- 
mining whether applications for loans were to be approved. He should there- 
fore bo in a position quite Independent of local Influence. 

The need for technical advice would continue to be pressing after settlement 
had been completed and the Reclamation Bureau agent transferred to another 
project. Provision for such advice should lie arranged for in advance by 
agreement with tlie State and local officials, and with the Department of 
Agriculture. What would be required would be merely the extension and 
regulaj;izatlon of arrangements which already exist. 

STATE PABTIOIPATTON IN BECLAMATION ACTIVITIES 

Reclamation under the national reclamation act has proceeded with little 
cooperation on the part of the States having projects within their borders. 
These States have given no formal authorization for such pi-ojects nor have 
they assumed any responsibility for their construction, settlement, and 
operation. 

The whole effort at reclamation down to the present has been a cooperative 
enterprise between the Federal Government and the settlers, with the expecta- 
tion that construction, operation, and maintenance costs incurred by the Gov- 
ernment would all be repaid by the settlers. Thus the whole post and labor 
of reclamation rests ultimately on the settler, except in so far as the advances 
of construction costs on an iiiterest-fri^e basis represents a subsidy from the 
Government. The settler has received little help from the owners of lauds 
adjacent to his project whose holdings are increased in value and whose oper- 
ation is stabilized by his efforts, or from the communities whose volume of 
trade he is increasing, or from the county to which his project brings a better 
balanced industry, Increa.sed valuation for taxation, better educational, and 
social conditions. Neither has he received organized help, other than through 
the agricultural extension service, from the State which benefits through in- 
creased production, greater volume of business, and increa.sed valuation. All 
are interested in his success, none has assumed any financial obligation to 
assist him in his efforts. 

This appears the more remarkable when an attempt is made to measure the 
benefits from reclamation to locality and State. As a general rule, holding 
throughout the progressive parts of the world, every agricultural community 
maintains an equally populous nonagricultural community. Every unit of 
agricultural capital gives an impetus to the fornmtion of a nonagricultural 
capital of twice its own magnitude. The development of a project of 200 farms 
means ultimately for the State an increase of 1,000 in the agricultural popula- 
tion and an equal increase in the population of towns and cities. It means an 
Increase In taxable agricultural capital of .$2,000,000 and an increase in non- 
agricultural capital of ,$4,000,000. Thus it would be eminently worth while for 
any State to make pecuniary sacrifices, If necessary, to promote reclamation 

•within Its boundaries. 
There Is, however, a more potent reason why the States should assume an 

active part in reclamation activities. Under the American system of govern- 
ment there is no such direct relation between the Federal Government and the 
local community, as there must necessarily be between the State and the local 
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commtinlty. The project settlements come Into relation with the Federal 
Government only incidentally to Its public-land policy. This relation lapses 
as soon as the lands liave all been settletl and construction payments liave been 
completed. Eventually every project settlement will have to look to the 
State for the laws and regulations essential to its existence; for the creation 
of financial institutions suited to its needs; for special agricultural advice other 
than such as the Department of Agriculture can supply to all rural communities 
through the country. 

It follows that the States ought to participate in reclamation activities from 
the beginning, In order that whatever experience the Reclamation Bureau may 
accumulate may be shared with the State authorities who are ultimately to 
assume full responsibility. This participation ought to be in some measure 
pecuniary. Some part of the cost of every new project ought to be borne by the 
State; some part of the construction repayments ought to go to the State. 
Such a pecuniary Interest would go far toward giving a realistic direction to 
State psirticipation. It is realized by the advisers that the States are limited 
by their own constitutions in the measure of the debt they can create for recla- 
mation or other purposes, but amendments of State constitutions are frequent 
and could be made for this purpose if the people so desire. The present con- 
stitutional provisions regarding the allowable indebtedness of the Western 
States, and also statistics regarding their population, wealth, revenues, expendi- 
tures, and bonded debt are in the appendix. 

For projects already undertaken. State participation in construction Is out 
of the question; but State participation in establishing appropriate credit 
institutions Is entirely practicable. It may be argued that the arid land 
States are too limited financially to carry n .share of the pecuniary burdens 
of reclamation. They have foimd it quite possible, however, to carry a share 
of the burdens of road building. It is doubtful whether the net gain from 
gasoline and other motor taxes add more to the State revenues, proiwrtionally, 
to cost of improvements, than the Increase in property taxes made possible 
by reclamation. 

An additional reason for State financial participation lies in the potential 
rivalry among the several States in the disposition of the reclamation funds. 
So long ns projects are financed entirely from such funds, every State has a 
motive to employ political inlluenee In securing for itself the maximum ntun- 
ber of projects, irrespective of their economic value. The principle of financial 
participation would serve as a brake upon immoderate and luiwlse demands. 

The States should certainly be expected to take part in what may be 
described broadly as educationai work in connection with the projects. In 
recent years there has been a rapid development of State agencies for the 
aid of agriculture; State boards for assistance in colonization, land-settlement 
boards, livestock Inspection, dairy commissions, horticultural commissions, or- 
ganizations for the control of pests, etc. State appropriations for the support of 
agricultural experiment stations and colleges of agriculture have steadily In- 
creased. The extension service in agriculture and home economics, in which 
the county, the State, and the Federal Government cooperate, has developed 
immensely since the passage by Congress In 1914 of the agricultural extensioD 
act. commonly known as the Smith-Lever Act.' These developments have all 
been of great benefit to farmers on reclamation projects, but in view of the 
special assistance that is being rendered by the Federal Government, they 
should recognize their obligation to give Federal reclamation projects some 
additional consideration. 

It is suggested here that— 
(1) For existing projects, a memorandum of agreement should be negotiated 

and adopted for each project, providing for the fullest cooperation with the 
Bureau of Recliimntion of all State and local agencies for agricultural, indus- 
trial, and social betterment. 

(2) For new projects, binding contracts should be executed in advance, 
providing for the joint a.ssumption by the United States and by the State 
In which the project is located of the financial and other responsibilities for 
construction, settlement, operation, and maintenance. 

BBSPONSIBIUTY   OP   THE   ITNITBD   STATtES   UNDEB    WABBXN   ACT   CONTRACTS 

The Warren Act was approved February 21. 1911. Seventy-seven contracts 
have been entered into under this act. these involving a total contract value to 
June 30, 1929, of $7,514,521.   Repayments due under these contracts to the same 
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date amounted to $5,333,519. of which all but $72,190, or about 1.3 per cent of 
the amount due, has been paid. In one case, Involving nearly $2,000,000, the 
money was contributed to the Government in advance. 

This record of repayments under the Warren Act i.s indited remarknble 
when the number of contracts that are involved is borne in mind. Repayments 
called for range from a few hundred to over $2,000,000. Thirty-nine of the 
contracts are under the Minidoka project, with only 1 in arrears; 17 ars 
under the Yakima project, with 1 delinquent; 10 are under the North Platte 
project, with 3 delinquent; 6 are under the Boise project, with none in arrears; 
and 4 are under Klamath project, of which 3 are behind. 

The Warren Act is supplemental to the reclamation act. Its purpose is to 
enable so-called private projects to obtain surplus water available on Federal 
reclamation |)roJe<'ts or to make use of surplus carrying cai)acity in Fedei-al 
project canals. It authorizes the Secretary of the Interior to cooperate with 
irrigation districts and other agencies or individuals in the construction of 
works for the impounding and delivery of such surplus water. 

In spite of the very tine showing made by the Warreut Act projects in the 
matter of repayments to the (Jovernment, a few of them are not in good finan- 
cial condition due to causes with whicli the United States has been in no way 
connected. Tliere has, therefore, arisen in the minds of the advisers question 
as to whether the United States can properly be charged with any moral or 
other responsibility for tlie success of such projects, other tlian that specifically 
set forth in the individual contracts entered into under the act. Tlie question 
seems to the advisers to have a bearing on the general Federal reclamation 
program. 

Obviously 't would be unfair to attempt to transfer to the United States 
direct responsibility for the success of private projects which it has sought 
to assist under the provisions of the Warren Act. The responsibility for 
success clearly lies with the private project so long as the United States carries 
out the obligations imposed upon it uncler its contract. This, in the opinion of 
the advisers, can not be made too emphatic. Furthermore, under any fair 
interpretation of the law, the United States is not bound to go beyond ordinary 
business prudence in complying with requests for assistance under its terms. 
Nevertheless, it appears to the advisers that the United States will accomplish 
its largest usefulness under the Warren Act if it exercises the same caution in 
accepting Warren Act contracts as it exercises in undertaking strictly Federal 
projects. Entirely apart from whether the Government should exerci.»ie this 
caution in order to protect its own investment, the advisers believe it to be 
desirjible for two distinct reasons, viz, these projects need to have applied to 
them the same strict tests of feasibility which the Bureau of Ueclamation is 
now seeking to ar)ply to its own projects; and if the Warren Act projects fail." 
the United States, whether fairly or unfairly, is charged in the minds of the 
public with at least some moral responsibility and the general reclamation pro- 
gram suffers accordingly. In addition, settlers on Warren .Vet projects are 
very likely to be induced to jjurchase land because the Government is a 
participating agency. 

Basing its conclusions on the above reasoning the advisers offer the follow- 
ing siieclflc recommendations: 

(1) That no Warren act project be accepted by the Government which does 
not stand the strict test of feasibility which it is sought to impose on Federal 
projects. 

(2) That construction by agencies .seeking assistance under the Warren 
act be carried out under suffldent Government supervision to insure a satisfac- 
tory standard of work. 

(3> That the financing of the project which is to receive the assistance be 
satisfactory to the Secretary of the Interior. 

The advisers realize that such a policy as is outlined alwve for Warren act 
projects will add greatly to the already heavy burdens of the Bureau of 
Reclamation. Nevertheless they feel it is a desirable policy. They believe 
that it will not only result in withholding aid to infeasible or premature 
projects, but that, in the case of projects that can be successfully carried out 
if .soundly planned and effectively suiiervi.sed, it will strengthen the general 
program and further help to confine Federal aid to communities which may 
have .some proper claim to it. 
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FEDEBAIi   AID   TO   IBBIOATIOrr   DISTRICTS   AWD   OTHER  PRIVATB   PROJECTS 

During recent years formal and informal requests for Federal aid have been 
received by the Bureau of Reclamation from a large number of privately 
organized irrigation projects. In some cases the projects were already in 
financial difficulty; In others new work needed could not be financed by local 
credit. Many other projects equally entitled to consideration would liave made 
similar requests had the Government entered this field as a general policy. 

It is true that many of the existing Federal reclamation projects or divi- 
sions of Federal projects were originally started as some form of private enter- 
lirlse, and that a number of these liad failed prior to re<"eivlng Government 
aid. It has been in only a few cases, however, that the private project taken 
over was not I'elated in some degree to a larger reclamation plan than that 
previously begun. Many of the re<>ent requests for Federal aid are from (iri- 
vate enterprises in no way related to existing Federal projects. While only 
two sucli projwts—Palo Verde irrigation district in California and Bitter 
Root irrigation district in Montana—have come before the advisers, the need 
for some general policy for dealing with sucli cases is apparent. 

The original conception of Federal reclamation as first authorized by Con- 
gress was that it should primarily be applied to the arid public lands. Wlille 
large areas of public lands have been reclaimed under the reclamation act. the 
benefits of tlie act have by no means been so limited. On the contrary, .some 
of the best of the Federal projcts have primarily reclaimed private lands. 
Private speculation has not been controlled to the extent desirable, but, gen- 
erally speaking, public aid to settlers on private projects has greatly benefited 
the communities and States in which such aid has been extended, and the 
major purpose of the reclamation act bus thus been furthered. The essential 
thing is that large areas of unused land have been brougtit into production and 
a new basis for agricultural and industrial development brought to many 
Western States and communities. And in accomplishing this. Federal aid on 
privately organizwl projects has been fully justified. 

The advisers, tlierefore, lielieve that the operations of Federal reclamation 
thus far furnish a proper basis and a .satisfactory _prece<lent for considering 
the granting of a.ssisfance to worthy private enterprises lliat are independent 
of strictly Federal projects. But it is clear that ail the requests that are made 
can not be granted, even if they might otherwise be justified, because of lack of 
the necessary funds, unless, of wiurs*-, Congress shall make ai)propriations 
tJierefor outside of the reclamation fund. In any event before aid of this 
nature is extended, Congress should adopt aid to private districts as a general 
policy which sliould apply to ail projects that meet the general recpilrements 
that are set forth. If <\)ngress adopts this new [loiicy and provides the needed 
funds, the advisers are of the oiiini(m. and so rec-onimend, that the following 
general principles should apply in passing on requests for Federal aid of the 
class referred to: 

(1) The project should be .susceptible of development into an e<'onomi(ally 
sound enterprise, and any private obligations wliich would load the project 
with a debt the land could not carry, in addition to repaying tlie Government 
advances, sliould be liquidated or canceled before any Federal obligation what- 
ever is assumed. If this is not insi.sted on. the Government aid will very 
largely work out primarily for the benefit of the creditors rather than for 
tho.se who farm the lan<l. 

(2) The cost of rehabilitating the proje<-t, including the amount due private 
cretlitoi-s and not liquidated or waived, should be substantially greater than 
that on similar private projects that have succeeded or are succeeding. In 
other words, the advisers believe that the money which is furnished by the 
Government should not be used except in eases where desirable projects could 
not be carried through without it. Tlie purixjse of Government aid should he 
to equalize the burdens of reclamation as between the different proje<'ts and 
different communities. 

(.1)  Tlie Government should not take over outstanding project bonds. 
(4) Satisfactory provision should l)e made for controlling speculative In- 

crea.ses In land values wliich result from the Government aid. Increments in 
land value should, in the event of sale, in part go to reduce the construction 
debt, as provided in tlie Owyhee, Vale, and Klttitas proj«'ct contracts. 
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(5) That when Government aid is extended to private projects of the class 
above referred to, the money advanced by the Government should bear interest. 

In conclusion, the advisers are of the opinion that the Federal Government 
should not enter the field of rehabilitating or otherwise extending aid to 
private-reclamation projects in a way that will break down or supersede local 
efforts. No action should be taken by the Pedoral Govemmont which will 
result in a feeling tliat the United States stands ready to take over all of the 
troubles of private reclamation, or which will place feasible private project* 
which caiTy their own costs in full at a disadvantage. 

In the opinion of the advisers, the proper fvuiction of Federal reclamation 
Is to supplement but not replace reclamation by district and other local asencies. 
They believe that the Government should enter tlie flekl of reclamation only 
where the reclamation load is heavier than the States and the various com- 
munities can carry, and only where the leadership and the as.sistance of the 
Government are needed to carry through comprehensive conservation projects. 
In their judgment, district and other private projects should be taken over by 
the Government only when and If they can qualify under the policy above out- 
lined. Even if this rather strict plan is adhered to. however, there will .still 
be opportunity for aid to be extended to those districts that tie In naturally 
with Federal projects, either under the Warren Act or otherwi.se. which po.sses!i 
the requisites for success. 

PEOJBCT WOMKN AND  HOME OONDITIOKB 

Reclamation fanning is not the work of men alone, but is a partnership 
enterprise in which women are a necessary part; and in order to understand 
and solve the problems of reclamation it is necessary to know how reclamation, 
as it is now carried on, affects the well-being of wives and mothers. 

On the older projects many years of steady industry have brought prosi)erous 
agriculture; and many well equipped, attractive homes are the result. In the 
earlier years, however, the houses and farm buildings are usually unpretentious 
structures. Optimism and enthusiasm prevail almost universally in all the 
project homes, and most of the settlers endure hardships willingly when they 
see tlie possibility of ultimate success that the future promises them. The fact 
that some of the older project settlers have been able to build homes with every 
convenience and comfort that the finest city homes afford, proves to them that 
such achievement is possible. To attain it both men and women exert every 
effort which will bring about more rapid development. 

A few of the women who are better versed in the worlv and life on a farm, 
particijjate in some form of economic activity which affords an additional 
Income to that provided by the usual crops and livestock. By the sale of eggs 
and chickens, and frequently of turkeys, geese, bees, and garden produce, they 
add substantial sums to the family income. Efforts of this kind go far toward 
making a farm enterprise successful. 

A number of the women preserve fruits and vegetables for winter use, and a 
few cold-pack meats. Activities such as these provide variety for winter diet 
and safeguard the good health of the family. But diet lists and food proper- 
ties are as a rule not subjects of common knowledge; and many of the women 
have not had the time or opportunity to obtain such information, though they 
recognize Its value. Nor is food preservation and winter storage as universally 
practiced as would be possible and profitable. 

The social and community life which is a feature of the older projects 
develops slowly In the newer communities. During this formative period 
representative project groups of either men or women are .seldom brought 
together. Active cooi>eratlve bodies are as a rule not to be found in these early 
stages, although In even the minor and comparatively limited field of women's 
economic interests there would be considerable advantage and benefit through 
cooperation. 

Social interests for project women have been developed to a somewhat greater 
degree through church organizations, women's club activities, and the like. 
Good roads, automobiles, the radio, and the telephone are also doing their part 
to eliminate the loneliness and isolation of farm life. The 4-H clubs for boys 
and girls, the chief means by which the benefits of both Instruction and social 
contact for young people are now attained in some farming communities, are 
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well organized on many of the Federal projects. The interest shown in the 
crop and livestock clubs by the boy.s, and in the sewing, canning, and home 
planning clubs by the girls of those projects wh ch have the advantage of club 
leadership, is strong recommendation for extending the worlc to other projects. 

A worker with training sjimilar to that of home-denioustratinn agenUs in 
home and community leadership could aid tlie women In many ways to 
achieve greater efliciency in their household processes. Child care, diet lists, 
sewing, preserving, and cold-pack processes are ii few of the topics in which 
the women neetl and desire instructi<ju. Hints on kitchen arrangement and 
equipment are eagerly sought. Such homely things as the plans and placing 
of cupboards for the greatest convenience, the advantages of certain articles 
of home equipment esiiecially suited to farm needs, the determination of 
appropriate color schemes for rooms to be reflnished, these and many other 
problems arise dally in a community the size of a reclamation project, and 
there is frequently no qualified person to whom the women may turn at the 
present time for advice and assistance. 

A properly trained worker could individually aid many women with their 
.several problems, and by arranging for project or community club gatherings 
could bring persons particularly qualifleil in these or other fields of endeavor 
to address and instruct the women. Far-reaching benefits affording more 
general project improvement might be expected to accompany such a home 
worker's efforts. The present marketing conditions, which the women who 
enter actively into the work of selling some of the farm produce feel are 
inadequate, should be benefited by cooperative organizations. Church and 
school needs would be more keenly felt and more capably dealt with; and 
w-ith the development of an active comnmnlty spirit, a community center, so 
greatly needed on all the projects, \vouId be realized. 

But while the women of the projects are greatly in need of constructive 
leadership the settlers themselves should not have to l)ear the cost of placing 
such workers on the projects. This direction sh<mld be provided by the Federal 
<}overnment, the State governments, or by the two agencies acting In cooper- 
ation. Fully as great a.s the benefit to the settlor resulting from an expendi- 
ture of this kind would be the benefit to the Federal Government and to the 
States. 

The process of changing the arid West Into improved irrigated farms is work 
for courageous, determined, and intelligent men and women. The women's 
work which assists this transformation is equally as vital and demanding as 
that of the men, for it is largely the attitude which the homemaker and 
mother maintains toward farm life and the project community that deter- 
mines whether or not the undertaking will succeed. 

Theodore Roosevelt, knowing the social significance of Federal reclamation, 
stated the Ideal which should guide future reclamation policies when he said : 
" Our aim should be not simply to reclaim the largest area of land and pro- 
vide homes for the largest number of people but to create for this new industry 
the best possible social and Indastrial conditions." , 

APPENDIX 

I'KBTINBNT    PACTS     CONCEBXI.NO     PROJECTS     INCLUDES    IN     BCONO&U0     SUBVET     OF 
BEOLAUATION 

In the accompanying table an attempt has been made to bring together the 
l)rincipal economic and financial data relating to the project.*; investigated, whicli 
have been classified under the heads of Federal projects, private projects aided 
by the Government, private projects purchasing water or power from the 
Government, private projects requesting aid from the Government, and one 
Indian project. 

Complete data on all subjects included in the table are not available from 
the reports of the investigators, but it is believed that at least a general 
picture of conditions can be obtained from the .statistics furnished. Simie of 
the figures represent the best estimate that could be made from incomplete data. 
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Reclamation Slates: Population, wealth, revenue, expenditures, and bonded debt 

State 

Arizona , 
California  
Colorado  
Idaho  
Montana  
Nebraska  
Nevada  
New Mexico ., 
North Dalcota  
Oregon, w   
South Dalcota  
Teias  
Utah  
Washington  
Wyoming..  

Population 
(1028) 

474,000 
4,556.000 
1,080.000 

546.000 
546,000 

1,408, OCO 
77,000 

398,000 
641,000 
902,000 
704,000 

5, 487,000 
531,000 

1,587, 000 
247,000 

Taxableweolth 
(1922) 

$1,168,000,000 
14,050,000,000 
2, 860,000.000 
1,258,000,000 
1,990,000,000 
5,128,000, 000 

441,000,000 
737,000, 000 

2,157,000, 000 
3,059.000.000 
2. 744.000.000 
9, 453, 000,000 
1,361,000,000 
4,696,000, 000 

650,000,000 

Public rev- 
enue (1927) 

$7,710,000 
88,945, 000 
16,348,000 
8.161,000 
8, 780. 000 

17.287,000 
4, 062.000 
6. 099.000 

19.428,000 
22, 965,000 
16.338.000 
78, 687. 000 
11.062.000 
35.622,000 

8. 824,000 

Public ex- 
penditures 

(1927) 

$7,544,000 
111,630,000 
16,147, 000 
8, 832,000 
8,190, 000 

20, 221.000 
3.831.000 
8. 146,000 

19,088,000 
22, 070,000 
16.388,000 
70, 774, 000 
10, 436,000 
34. 755,000 
7,701,000 

Bonded 
debt 

(1927; 

$2,833,000 
110,125,000 
11.643.000 
6,367,000 
5,613, 000 

None. 
1,842,000 
3.870, 000 

33,359, 000 
65, 563. 000 
6a500. 000 
4,002.000 
9, 660, 000 

10, 200. 000 
1,909,000 

ALLOWABLE   INDEBTEDNESS   UNDER   CONSTITUTIONS   OF   IRRIGATION   STATES 

Arizona.—The following provisions of Article IX of the constitution of Arizona 
relate to the matter of allowable indebtedness which Arizona may incur: 

"SEC. 5. The State may contract debts to supply the casual deficits or failures 
in revenues, or to meet expenses not otherwise provided for; but the aggregate 
amount of such debts, direct and contingent, whether contracted by virture of 
one or more laws, or at different periods of time, shall never exceed the sum of 
$350,000; and the money arising from the creation of such debts shall be applied 
to the purpose for which it was obtained, or to repay the debts so contracted, 
and to no other purpose. 

"In addition to the above limited power to contract debts the State may 
borrow money to repel invasion, suppress insurrection, or defend the State in 
time of war; but the money thus raised shall be applied exclusively to the object 
for which the loan shall have been authorized or to the payment of the debt 
thereby created. No money shall be paid out of the State treasury, except in 
the manner provided by law." 

"SEC. 7. Neither the State, nor any county, city, town, municipality, or, 
other subdivision of the State shall ever give or loan its credit in the aid of, or 
make any donation or grant, by subsidy or otherwise, to any individual, asso- 
ciation, or corporation, or become a subscriber to or a shareholder in any com- 
pany or corporation or become a joint owner with any person, company, or cor- 
poration, except as to such ownerships as may accrue to the State by operation 
or provision of law." 

California.—Section 1, Article XVI of the constitution of California, provides 
as follows: 

"The legislature shall not, in any manner, create any debt or debts, liability 
or liabilities, which shall, singly or in the aggregate with any previous debts or 
liabilities exceed the sum of three hundred thousand dollars, except in case of war 
to repel invasion or suppress insurrection, unless the same shall be authorized 
by law for some single object or work to be distinctly specified therein, which 
law shall provide ways and means, exclusive of loans, for the payment of the 
interest of such debt or liability as it falls due and also to pay and discharge the 
principal of such debt or liability within seventy-five years of the time of the 
contracting thereof, and shall be irrepealable until the principal and interest 
thereon shall be paid and discharged and such law may make provision for a 
sinking fund to pay the principal of such debt or liability to commence at a time 
after the incurring of such debt or liability of not more than a period of one-fourth 
of the time of maturity of such debt or liability; but no such law shall take effect 
until, at a general election, it shall have been submitted to the people and shall 
have received a majority of all the votes cast for and against it at such election; 
and all moneys raised by authority of such law shall be applied only to the specific 
object therein stated or to the payment of the debt thereby created, and such law 
shall be published in at least one newspaper in each county, or city and county, 
if one be published therein, throughout the State, for three months next preceding 
the election at which it is submitted to the people. The legislature may, at any 
time after the approval of such law by the people, if no debt shall have been 
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contracted in pursuance thereof, repeal the same." (As amended November 3, 
1908.) 

Colorado.—The part of section 3 of .Article XI of the constitution of Colorado, 
that is material in connection with the present purposes, reads as follows, the 
quotation being from section 3 as amended December 21, 1922 (Session Laws 
of Colorado, 1923, p. 234): 

"The State shall not contract any debt by loan in any form, except to provide 
for casual definciencies of revenue, erect public buildings for the use of tlie State, 
suppress insurrection, defend the State, or, in time of war, assist in defending the 
United States; and the amount of debt contracted in any one year to provide for 
deficiencies of revenue, shall not exceed one-fourth of a mill on each dollar of 
valuation of taxable property within the State, and the aggregate amount of such 
debt shall not any time exceed three-fourths of a mill on each dollar of said 
valuation, until the valuation shall equal $100,000,000, and thereafter such debt 
shall not exceed $100,000; and the debt incurred in any one year for erection of 
public buildings shall not exceed one-half mill on each dollar of said valuation: 
and the aggregate amount of such debt shall never at any time exceed the sum of 
$50,000 (except as provided in section 5 of this article [debt for public buildings]), 
and in all cases the valuation in this section mentioned shall be that of the assess- 
ment last preceding the creation of said debt." 

Idaho.—Sections I and 2 of Article VIII of the constitution of Idaho provide 
as follows: 

"SECTION 1. Limitalion on public indebtedness.—The legislature shall not in 
any manner create any debt or debts, liability or liabilities, which shall singly or 
in the aggregate, exclusive of the debt of the Territory at the date of its admission 
as a State, and exclusive of debts or liabilities incurred sub.sec|ucnt to January 
1, 1911, for the purpose of completing the construction and furnishing of the 
State capitol at Noise, Idaho, and exclusive of debt or debts, liability or liabilities 
iucurr.id by tlie eleventh session of the Legislature of the State of Idaho, exceed 
in the aggregate tlie sum of $2,000,000, except in case of war, to repel an invasion, 
or suppress an insurrection, unless the same shall be authorized by law, for some 
single object or work to be distinctly specified therein, which law shall provide 
ways and means, exclusive of loans, for the payment of the interest on such debt 
or liability as it falls due and also for the payment and discliarge of the principal 
of such debt or liability within 20 years of the time of the contracting thereof, 
and shall be irrei)ealable until the principal and interest thereon shall be paid and 
discharged. But no such law shall take effect until at a general election it shall 
have been submitted to the people, and shall have received a majority of all the 
votes cast for or against it at such election, and all moneys raised Ijy the authority 
of such laws shall be applied only to specified objects therein stated or to the 
payment of the debt thereby created, and such law shall be published in at least 
one newspaper in each county or city, and county, if one be published therein, 
throughout the State for three months next preceding the election at which it is 
submitted to the people. The legislature may at any time after the approval of 
such law, by the people, if no debts shall have been contracted in pursuance 
thereof, repeal the same. 

"SEC. 2. Credit of State shall not be given or loaned.—The credit of the State 
shall not, in any manner, be given, or loaned to, or in aid of any individual, asso- 
ciation, municipality, or corporation; nor shall the State directly or indirectly 
become a stockholder in any association or corporation." 

Montana.-—Section 2 of Article XIII of the constitution of Montana reads as 
follows: 

"SEC. 2. The legislative assembly shall not in any manner create any debt 
except by law which shall be irrepealable until the indebtedness therein provided 
for shall have been fully paid or discharged; such law shall specify the purpose to 
which the funds so raised shall be applied and provide for the levy of a tax suffi- 
cient to pay the interest on, and extinguish the principal of such debt witiiin the 
time limited by such law for the payment thereof; but no debt or liability shall 
be created which shall singly, or in the aggregate with any existing debt or 
liability, exceed the sum of $100,000 except in case of war, to repel invasion or 
suppress insurrection, unless the law authorizing the same shall have been sub- 
mitted to the peoiile at a general election and shall have received a majority of 
the votes cast for and against it at such election." 

Nebraska.—Section 1 of Article XIII of the constitution of Nebraska reads 
as follows: 

" SEcrioN 1. Slate may contract debts—limitation.—The State may, to meet casual 
deficits, or failures in the revenues, contract debts never to exceed in the aggre- 

10240e—30 5 
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gate $100,000 and no greater indebtedness shall be incurred except for the pur- 
pose of repelling invasion, suppressing insurrection, or defending the State in 
war; and provision stiall be made for payment of the interest annually, as it shall 
accrue, by a tax levied for the purpose, or from other sources of revenue, whicli 
law providing for the payment of sucli interest by such tax shall be irrepealable 
until such debt be paid." 

Nevada.-—Article 9, section 3, of the constitution of Nevada, as amended in 
1916, reads as follows: 

"350. SEC. 3. The State may contract public debts; but such debts shall 
never in the aggregate, exclusive of interest, exceed the sum of 1 per cent of the 
assessed valuation of the State, as shown bj' the reports of the county assessors 
to the State controller, except for the purpose of defraying extraordinary expenses, 
as hereinafter mentioned. Every such debt shall be authorized by law for some 
purpose or purposes, to be distinctly specified therein; and every such law sliall 
provide for levying an annual tax sufficient to pay the interest semiannually, and 
the principal within twenty years from the passage of such law, and shall specially 
appropriate the proceeds of said taxes to the payment of said principal aud 
interest; and such appropriation shall not be repealed nor the taxes postponed 
or diminished until the principal and interest of said debts shall have been 
wholly paid. Every contract of indebtedness entered into or assumed by or oa 
behalf of the State, when all its debts and liabilities amount to said sum before 
mentioned, shall be void and of no effect, except in cases of money borrowed tcy 
repel invasion, suppress insurrection, defend the State in time of war, or, if hos- 
tilities be threatened, provide for the public defense." 

New Mexico.—Sections 7 and 8 of Article IX of the constitution of New Mexico- 
provide as follows: 

"Debt-contracting power of State.—SEC. 7. The State may borrow money not 
exceeding the sum of $200,000 in the aggregate to meet casual deficits or failure 
in revenue or for necessary expenses. The State may also contract debts to 
suppress insurrection and to provide for the public defense. 

"Debt-contracting power of i>tate—How exercised—Limilalion.—SEC. 8. No debt 
other than those specified in the preceding section shall be contracted by or on 
behalf of this State unless authorized by law for some specified work or object, 
which law shall provide for an annual tax levy sufficient to pay the interest and 
to provide a sinking fund to pay the principal of such debt within fifty years 
from the time of the contracting thereof. No such law shall take effect until it 
shall have been submitted to the qualified electors of the State and have received 
a majority of all the votesvcast thereon at a general election; sucli law sliall be 
published in full in at least one newspaper in each county of the State, if one be 
published therein, once each week for four successive weeks next preceding such 
election. No debt shall be so created if the total indebtedness of the State, exclu- 
sive of the debts of tlie Territory and the several counties thereof assumed by 
the State, would thereby be made to exceed 1 per centum of the assessed valua- 
tion of all the property subject to taxation in the State as shown by the pre- 
ceding general assessment." 

North Dakota.—Section 182 of tlie con.stitution of North Dakota, as amended 
March 18, 1924 (Session Laws 1925, p. 329), reads as follows: 

"The State may issue or guarantee tlie payment of bonds, provided that all 
bonds in excess of $2,000,000 sliall be .secured by first mortgage upon real estate 
in amounts not to exceed one-half of its value; or upon real aud personal prop- 
erty of State-owned utilities, enterprises, or industries, in amounts not exceeding 
its value: And provided further, That the State shall not issue or guarantee 
bonds upon property of State-owned utilities, enterprises, or industries in excess 
of $10,000,000. 

"No further indebtedness shall be incurred by the State unless evidenced by 
a bond issue, which shall be authorized by law for certain purposes, to Ije clearly 
defined. Every law authorizing a bond issue shall provide for levying an 
annual tax, or make other provision, sufficient to pay tlie interest semiannually, 
and the principal within tliirty years from the date of the issue of such bonds and 
shall specially appropriate the proceeds of such tax, or of such otlier provisions 
to the payment of said principal and interest, and such appropriation shall not 
be repealed nor the tax or other provisions discontinued until such debt, both 
principal and interest, shall have been paid. No debt in excess of the limit 
named herein shall be incurred except for the purpose of repeUing invasion, 
suppressing insurrection, defending the Stat* in time of war or to provide for 
the public defense in case of threatened hostilities." 

Adopted March 18, 1924—64,996 to 57,345. 
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Oregon.—Section 7 of Article XI of the constitution of Oregon provides as 
follows: 

"Credit of Slate not to be loaned—limitation upon power of contracting debts—- 
permanent roads.—The legislative assembly shall not lend tt>e credit of the State 
nor in any manner create any debt or liabilities which shall singly or in the aggre- 
gate with previous debts or liabilities exceed the sum of $50,000,'except i;i case of 
war or to repel invasion or suppress insurrection or to build and maintain perma- 
nent roads; and the legislative assembly shall not lend the credit of the State nor 
in any manner create any debt or liabilities to build and maintain permanent 
roads which shall singly or in the aggregate with previous debts or liabilities in- 
curred for that purpose exceed 2 per cent of the assessed valuation of all the 
property in the State; and every contract of indebtedness entered into or assumed 
by or on behalf of the State in violation of the provisions of this section shall be 
void and of no effect." (Constitution of 1859, sec. 7 of Art. XI (L. O. L., p. 122); 
initiative amendment approved by the people at the general election held Novem- 
ber 5,  1912 (L. 1913, p. 8).) 

South Dakota.—Sections 1 and 2 of Article XIII of the constitution of South 
Dakota read as follows: 

"SECTION 1. For the purpose of developing the resources and improving the 
economic facilities of South Dakota, the State may engage in works of internal 
improvement, may own and conduct proper business enterprises, may loan or 
give its credit to, or in aid of, any association, or corporation, and may become the 
owner of the capital stock of corporations, organized for such purposes. But 
any such association or corporation shall be subject to regulation and control by 
the State as may be provided by lav^. No money of the State shall be appropri- 
ated, or indebtedness incurred for any of the purposes of this section, except by 
the vote of two-thirds of the members of each branch of the legislature. The 
State maj' also assume or pay any debt or liability incurred in time of war for the 
defense of the State. The State, or any county, or two or more counties jointly, 
may establish and maintain a system of rural credits and thereby loan money 
and extend credit to the people of the State upon real estate security in such 
manner and upon such terms and conditions as may be prescribed by general law. 
The limit of indebtedness contained in section 2 of this article shall not apply to 
the provisions of this section, but the indebtedness ofthe State for tlic purposes 
contained in this section, other than for rural credits, shall never exceed ont-half 
of 1 per cent of the assessed valuation of the property of the State. 

"SEC. 2. For the purpose of defraying extraordinary expenses and making 
public improvements, or to meet casual deficits or failure in revenue, the State 
may contract debts never to exceed with previous debts in the aggregate $100,000 
and no greater indebtedness shall be incurred except for the purpose of re|>elling 
invasion, suppressing insurrection, or defending the State or the United States 
in war, and provision shall be made by law foi the payment of the interest annu- 
ally, and the principal when due, by tax levied for the ])urpose or from other 
sources of revcniie; which law providing for the payment of such interest and 
principal by such tax or otherwise shall be irrepeulable until such debt Is paid: 
Provided, however, The State of South Dakota shall have the power to refund the 
Territorial debt assumed by the State of South Dakota, by bonds of the State 
of South Dakota." 

Tex4xs.-—Sections 49, 50, and 52 of Article III of the constitution of Texas 
read as follows: 

"SEC. 49. No debt shall be created by or on behalf of the State, except to 
supply casual deficiencies of revenue, repel invasion, suppress insurrection, 
defend the State in war, or pay existing debt: And the debt created to supply 
deficiencies in the revenue, shall never exceed in the aggregate at any one time 
$200,000. 

"SEC. 50. The legislature shall have no power to give or to lend, or to authorize 
the giving or lending, of the credit of the State in aid of, or to any person, associa- 
tion or corporation, whether municipal or other, or to pledge the credit of the 
State in any manner whatsoever, for the payment of tlie liabilities, present or 
prospective, of any individual, association of individuals, municipal or otlier 
corporation whatsoe\er. 

"SEC. 62. The legislature shall have no power to authorize any county, city, 
town, or other political corporation or subdivision of the State to lend its credit 
or to grant public money or thing of vatue [value] in aid of, or to any individual, 
association, or corporation whatsoever, or to become a stockholder in such cor- 
poration, association, or company: Provided, however, That under legislative 
provision any county, any political subdivision of a county, any number of 
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adjoining counties, or any political subdivision of the State, or any defined district 
now or hereafter to be described and defined within the State of Texas, and which 
may or may not include towns, villages, or municipal corporations, upon a vote 
of two-thirds majority of the resident taxpayers voting thereon who are qualified 
electors of such district or territory to be affected thereby, in addition to all other 
debts, may issue bonds or otherwise lend its credit in any amount not to exceed 
one-fourth of the assessed valuation of the real property of such district or terri- 
tory, except that the total bonded indebtedness of any city or town shall never 
exceed the limits imposed by other provisions of this constitution, and levy 
and collect such taxes to jiay the interest thereon and provide a sinking fund for 
the redemption thereof, as the legislature may authorize, and in such manner, 
as it may authorize the same, for the following purposes to wit: 

"(a) The improvement of rivers, creeks, and streams to prevent overflows, and 
to permit of navigation thereof or irrigation thereof, or in aid of such purposes. 

(6) The construction and maintenance of pools, lakes, reservoirs, dams, canals, 
and waterways for the purposes of irrigation, drainage, or navigation, or in aid 
thereof. 

"(c) The construction, maintenance, and operation of macadamized, graveled, 
or i>avcd roads and turnpikes, or in aid thereof." (Sec. 52, art 3, adopted election 
November 8, 1904; proclamation December 29, 1904.) 

Utah.— Section l of Article XIV of tl;p cor.stitution of Utah reads as follows: 
"SECTION 1. Slate debt Jimilaiions.—To meet casual deficits or failures in reve- 

nue, and for necessary expenditures for public purposes, including the erection 
of public buildings, and for tlie payment of all Territorial indebtedness assumed 
by the State, the State may contract debts, Aot exceeding in the aggregat<> at any 
one time, an amount equal to l}i per centum of the value of the taxable property 
of the State, as stiown by the last assessment for State i)uri)oses, previous to the 
incurring of such indebtedness. But the State shall never contract any indebted- 
ness, except as in the next section provided, in excess of such amount, and all 
moneys arising from loans herein authorized, shall be applied solely to the pur- 
poses for ^^hich they were oljtained."    (As amended November 10, 1910.) 

Washiugtim.—Sections 1 and 2 of Article VIII of the constitution of the State of 
Washington read as follows: 

"1. Limit'ition of Htnte debt.—The State may, to meet casual deficits or failure 
in revenues or for expenses not provided for, contract debts, but such debts, 
direct and contingent, singly or in the aggregate, shall not at any time exceed 
$400,000, and the moneys arising from the loans creating such debts shall be ap- 
plied to the purpose for which they were obtained, or to repay the debts so con- 
tracted, and Xo no other purpose whatever. 

"2. Poiierx extended in certain cases.—In addition to the above limited power to 
contract debts, the State may contract debts to repel invasion, suppress insurrec- 
tion, or to defend the State in war, l)ut the money arising from the contracting of 
such debts shall be ajjplied to the purpose for which it was rai.sod, and no other 
pumose whatever." 

Wyoming.—Sections 1 and 2 of Article XVI of the constitution of Wyoming 
read as follows: 

"SECTION 1. Public indebtedness—Limitation of State debt.—The State of 
Wyoming shall not in any manner create any indebtedness exceeding 1 per 
centum on the assessed value of the taxable property in the Stat«, as shown by 
the last general assessment for taxation, preceding; except to suppress insurrection 
or to provide for the public defense. 

"SECTION 2. Creation of State debt restricted.—No debt in excess of the taxes 
for the current year shall in any manner be created in the State of Wyoming, 
unless the proposition to create such debt shall have been submitted to a vote of 
the people and by them approved; except to suppress insurrection or to provide 
for the public defense." 



APPENDIX 

REPORTS OF INVESTIGATORS IN ECONOMIC SURVEY OP CERTAIN FEDERAL ANB 
PRIVATE IRRIGATION PROJECTS, 1929 

Following are the reports of the investigators in the economic survey of certain 
Federal and private irrigation projects, 1929, on which is based the report of the 
special advisers discussed at this hearing. 

These reports are arranged, as nearly as possible, in the order in which they are 
discussed in tiie report of the special advisers, as follows: 

Belle Fourche project. South Dakota, by F. C. Youngblutt, superintendent, 
and W. J. Burke, district counsel. 

Chinook division. Milk River iiroject, Montana, by L. TI. Mitchell, superin- 
tendent, Shoshone project, Wyoming. 

Northport division. North Platte project, Nebraska-Wyoming, by Dr. Alviii 
Johnson, associate editor, Encyclopedia of Social Sciences, New York, N. Y. 

Umatilla project, Oregon. 
East division (Hermiston irrigation district), by H. J. Ott, E. L. Jackson, 

F. L. Jewett, T. W. Botkin, and New Madden. 
West division (west extension irrigation di.strict), by A. C. Hough ton, manager. 
Hermiston, west extension, Westland, and Stanfield irrigation districts, by 

H. K. Dean, superintendent, experiment station, Hermiston; L. R. Breithaupt, 
extension economist, Oregon State College; G. R. Hyslop, agronomist, Oregon 
State College experiment station; and Prof. W. L. Powers, chief of soils, Oregon 
State College. 

Westland irrigation district, Oregon, by P. W. Dent, assistant commissioner; 
George C. Kreutzer, director of reclamation economics (died November 23, 1929); 
B. E. Stoutemyer, district counsel; and E. B. Debler, engineer. Bureau of Recla- 
mation. 

Stanfield irrigation district, Oregon, by P. W. Dent, assistant commissioner; 
George C. Kreutzer, director of reclamation economics (died November 23, 1929); 
B. E. Stoutemyer, district counsel; and E. B. Debler, engineer, Bureau of Recla- 
mation. 

Emmett irrigation district, Idaho, by W. W. Johnston, associate reclamation 
economist; and B. E. Stoutemyer, district coun.sel. Bureau of Reclamation. 

King Hill irrigation district, Idaho, Ijy B. E. Stoutemyer, district counsel, and 
W. W. Johnston, a.ssociate reclamation economist, Bureau of Reclamation. 

Orchard Mesa irrigation district. Grand Valley project, Colorado, by Prof. 
Frank Adaras, college of agriculture, University of California. 

Shasta View and Malin irrigation districts, Klamath project, Oregon, by Prof. 
Frank Adams, college of agriculture. University of California. 

Horsefly irrigation district, Oregon, by William F. B. Chase, secretary. 
Gem irrigation district, Idaho, by B. E. Stoutemyer, district counsel and 

W. W. Johnston, associate reclamation economist. Bureau of Reclamation. 
Bitter Root irrigation district, Montana, by George 0. Sanford, superintendent, 

Sun River project, Montana. 
Palo Verde irrigation district, California, by Ed. F. Williams, George W. Scott, 

and L. A. Hauser. 
Malta and Glasgow divisions. Milk River project, Montana, by L. H. Mitchell, 

superintendent, Shoshone project, Wyoming. 
Greenfields division. Sun River project, Montana, by H. H. Johnson, super- 

intendent, Milk River project, Montana. 
Lower Yellowstone project, Montana-North Dakota, by George O. Saiiford, 

superintendent, Sun River project, Montana. 
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Riverton project, Wyoming, by Dr. Alvin Johnson, associate editor, Encyclo- 
pedia of Social Sciences, New York, N. Y. 

VVillwood division, Shoshone project, Wyoming, by B. E. Hayden, reclamation 
economist. Bureau of Reclamation. 

Owyhee project, Oregon-Idaho, by A. C. Cooley, senior agriculturist. Depart- 
ment of Agriculture, in charge of demonstrations on reclamation projects; Rhea 
Luper, State engineer of Oregon; Prof. W. L. Powers, chief of soils, Oregon State 
College; and L. R. Breithaupt, extension economist, Oregon State College. 

Duck Valley irrigation project, by A. C. Cooley, senior agriculturist, Depart- 
ment of Agriculture, in charge of demonstrations on reclamation projects; Prof. 
W. L. Powers, chief of soils, Oregon State College, and Rhea Luper, State engineer 
of Oregon. 

Table of acreage and value of crops, 1928 and 1929, on Federal reclamation 
projects. 

Table of status of construction account repayments, June 30, 1929. 

BELLE FOURCHE PROJECT, SOUTH DAKOTA 

(By F. C. Youngblutt, Superintendent, and W. J. Burke, Distriot Counsel) 

HISTORY   OF  THE   PROJECT 

1. Irrigable area.—Construction of the Belle Fourche project began in 1905 
after two years of preliminary surveys and studies. The first unit was opened 
June 21, 1907, and irrigation Ijogan in a limited way the following year. Con- 
struction continued and succeeding units were opened from time to time up to 
the public notice of January 9, 1917, which opened the fifth unit and brought the 
total irrigable area to 81,841 acres. This area has been reduced by classes 5 
and 6, land, and other eliminations, so that water charges are now being collected 
on 61,800 acres. Forty-six per cent of the project lands were homesteaded after 
water became available; 53 per cent were private lands; and 1 per cent were 
State scliool lands. 

2. Charges for construction and operation and maintenance.—Stock subscriptions 
were executed by mo.st of the private landowners before construction began and 
in this way tlie lands were pledged for repayment of the costs. Four thousand 
and one hundred acres held by recalcitran{ owners were not obligated in any 
way until tlie irrigation district was organized under tlie State law in 1923, which 
forced these nonconiplying lands to share in the benefits of irrigation. Lands under 
the fir.st and second luiits were given a con.struction rate of .$30 per acre, those in 
the third and fourth units a rate of $40 ])er acre, and those in the fifth unit a 
rate of S45 per acre. The operation and maintenance charge has varied from 
SO.40 i)er acre, which prevailed for .several years after the project was opened, 
to S2 ])cr acre in 1920. In recent years this charge lias varied from $1.25 to 
SI.GO per acre. Under the readjustmenls of 1923 and 1927 tlie lands assumed 
a higher construction rate because of unpaid operation and maintenance charges 
and deficits being comi)oundcd with construction and also because of additional 
construction for drainage and other improvements. In 1923 an average of 
about $14 per acre was added to the construction account and in 1927 iibout 
S18 per acre additional was added. 

3. Relief granted.-—The original plan of 10 annual con.struction payments met 
with collection difficulties from the first and in 1911 relief was granted whereby 
the first three annual installments were reduced and compounded with later pay- 
ments. F"urther reduction in payments were permiited, provided the land owner 
agreed to an increase in construction charge from $30 to $35 per acre. 

The extension act of 1914 extended the time to 20 years and jjermitted unpaid 
operation and maintenance charges to be compounded with construction. Under 
this act the land owners as a rule were meeting their obligations and collections 
were fairly satisfactory until the agricultural depression of 1920 brought about a 
collapse in the value of farm products and also in project repayments. At this 
time the construction installments on most of the project land amounted to 6 
per cent or $1.80 to $2.40 per acre and operation and maintenance had climbed 
to $2 per acre. These charges together with general taxes brought the overhead 
to about $6 iier acre and delinquencies were inevitable under the existing methods 
of general farming and under the prevailing market depression that brought in 
verv little returns above operating expenses. 

From 1921 to 1925, inclusive, water was delivered to project farms under 
various congressional relief measures and collections during this period were 
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•negligible. Crop returns for these years had an average value of $12.10 per acre 
as compared to a maximum of .$34.65 in 1919 and $25.13 per acre under the reha- 
bilitation conditions of 1928. 

4. Contract of 192S.—The formation of the Belle Fourche irrigation district 
was completed in 1923 and contract with United States signed on July 16, which 
had for its purpo.se a l>etter local working organization and funding of delinquent 
charges so that individual accounts were cleared and farms became temporarily 
•eligible for wat^r service through this plan. The contract embodied the follow- 
ing principal provisions: 

(a) The district assumed a construction deficit of $870,500 and operation and 
maintenance deficit of $89,384. 

(6) Construction installments amounting to $331,676 and operation and 
maintenance installments amounting to $396,831 for 1920, 1921, and 1922 were 
transferred to supplemental construction account to be paid after the 20-year 
period of primary charges. 

Collections under the district plan were in the hands of the county officers and 
water charges took the same status as general taxes. This, however, proved of 
no avail and soon after the funding, delinquencies again became burdensome so 
that early in 1926 Congress proposed abandonment and sale of the Belle Fourche 
project. This brought a stir from the local peple and organizations in the 
valley and in cooperation with the Reclamation Bureau, concerted efforts were 
directed toward saving the investments in the irrigation works and in the project 
lands. 

5. Contract of 19S7.—A new contract negotiated between the irrigation district 
and United States was signed and approved October 4, 1927, but became opera- 
tive with the irrigation season of 1926. This required that operation and 
maintenance charges be paid in advance of water service which had the effect 
of stimulatmg collections and in the spring of 1926 the district made its first 
substantial payment to United States amounting to -$44,000. Other principal 
provisions of the contract were as follows: 

(a)   No construction cliarges to be levied 1920 to 1928, inclusive. 
(6)  Delinquent  operation   and   maintenance   charges  funded   with   primary 

construction. 
(c) Time for paying primary construction extended to 40 years from date of 

water-right application. 
(d) Supplemental construction charges payable over 20 years beginning at 

the end of the 40-year period of primary charges. 
(e) District to advance $40,000 in 1920, -$50,000 in 1927, and .$60,000 in 1928 

before water could be delivered and to meet all operating expcn.scs thereafter. 
if) United States to provide $1,000,000 for a project drainage system, $150,000 

for replacement of certain major temporary structures and $30,000 for aid in 
settlement and economics. 

(g) District to assume operation and maintenance and care of the project 
December 31, 1933. 

The terms of this contract have thus far been fulfilled by the district to the 
letter, and local sentiment favors the utmost support for this agreement, which 
it is considered gives the project liberal treatment and an opportunity to make a 
new start under better farming conditions and reduced annual water payments. 
It is apparent, however, that certain disturbing features pertaining to settlement 
and production will affect the district's ability to meet its contracted obligations. 
The need of more settlers, building improvements, and extension of intensive 
farming prompt this report, with a view of enlisting support in the solution of the 
economic problems that confront the project. 

PRESENT   ECONOMIC   CONDITIONS 

6. Early seHlement.—Present economic difficulties can be traced to the lax 
settlement policy under which the project lands were entered. Five hundred 
and eighty pubUc-land farm units were homesteaded largely by people who had 
no foundation for an agricultural life, and who as a rule did not intend to become 
farmers. These entrymcn, consisting of business and professional men, clerks, 
and tradesmen, lacked not only the necessary capital to develope an irrigated 
farm but were unsuited to the trialij and hardships of a pioneer's life. The result 
was that the homesteader, after obtaining title, moved away from the land and 
became a nonresident owner or permitted the holding to pass into the hands of 
mortgage companies and other owners under financial distress.    These farms are 
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still undeveloijed, lack building improvements and in many cases are rented oi» 
terms that barely cover the taxes and water charges. 

7. Rehabililation efforts.—The rehabilitation efforts of the past few years begin- 
ning in 1926 recognized the need of settlement, farm improvements, new indus- 
tries, more intensive crops, and publicity for the project. Options were secured 
on 95 nonresident owned farms which w-ere offered for sale at prices considered 
reasonable by the Reclamation Bureau. Most of these farms could be purchased 
on the basis of 10 per cent down and balance payable in semiannual installnients 
over 20 years. These listings were published in a project booklet issued by the 
Government in 1927 which also set out farming opportunities and other informa- 
tion concerning the project. This booklet has been sent to all parts of the 
country in answer to inquiries. 

8. Farvi occupancy.—An associate reclamation economist was employed on 
the project from May, 1927, to December, 1928, for the purpose of giving s|)ecial 
attention to sale of farms, securing building improvements, better agriculture, 
and industrial development. About 20 per cent of the listed farms were sold 
during this period, but only a few of these sales involved new resident owners. 
The Belle Fourche Commercial Club employed a field agent for several months- 
who worked in the older irrigated regions among well-to-do tenants with the 
object of selling Belle Fourche project farms. The Chicago & North Western 
Railway Co. also gave special attention to the settlement of this section through 
an extensive advertising program in 1928. Results in each case were disap- 
pointing, although some increase in tenantry was noticeable, due largely to the 
building of a sugar factory on the project in 1927. The settlement situation is 
summarized in the following tabulation: 

Year 
Number 
of farni.s 
occupied 

hy 
owners 

Number j   Farms 
of farms \   not oo- 
occupled I cupie<l, 

by           but 
tenants     farmed 

Farms 
Idle 

Total 
number 
of farms 

1922   -  371 
320 
276 
256 
242 
245 
260 

169 
1923  182 1 
I9W  178 ' 
192S  178 :           412 

207 1          380 
251             361 
259             343 

119 
138 
112 
128 

965. 
1B28 - 966. 
1927                     .. . 969 
1928 980 

This shows that the ebb in farm occupancy was reached in 1925, when only 
45 per cent of the project farms were occupied. Resident ownership has remained 
practically stationary but in three years tenants have taken up about 20 per* 
cent of the places that were at one time without resident operators. Lack of 
habitable buildings on the remaining farms and tlie beet tenants' aversion to 
the gumbo soil have been factors retarding the settlement and development of 
a large part of the project. 

9. Kind of crops.—Alfalfa and small grain constituted the principal crops 
under irrigation for many years and industries that would form the ba.sis for 
more intensive production were entirely lacking. CucumVjers for pickles were 
first grown in 1925 and during the past four years have returned an average 
of $102 per acre. Production of this crop is limited by the pickle company 
contracts and it is found that about 150 acres will supply the demand. Five 
salting stations have been cstabhshed on the project, one in each community, 
and many farmers grow from one to two acres as a ready cash crop. Sugar 
beets have been successively grown since 1916, but the acreage of this crop 
remained unimportant until the sugar factory was erected at Belle Fourche in 
1927. This industry has served to relaabilitate farming on the project, partic- 
ularly on sandy loam soils, which constitute about one-third of the total acreage. 
The gumbo soils will produce a heavy tonnage of beets, but the difficulty of 
working the crop has retarded the extension of beet growing in these areas. In 
1928 the average yield of beets for the project was 12.1 tons while the heavy 
soils of the Arpan district produced an average of 11.7 tons, indicating that 
this soil is entirely suited to beet growing. A total of 6,000 acres of beets were 
grown on the project in 1927, and since that time the increase has been at the 
rate of 1,000 acres per year with a corresponding rise in the annual crop values 
per acre. 
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The following statistics furnish information on Icind of crops, acreage and 
returns: 

\ 

« Acres 
aUalfa 

Corn and 
small 
grain 

Acres 
sugar 
beets 

Acres 
tts.sessed 

Acres 
cropped 

Acres 
irrigated 

Crop 
returns 
per acre 

1924  29,830 
26.331 
21, 640 
20,J00 
18,200 

14,606 
21.315 
19,993 
15.050 
17,896 

1,281 
1.238 
2,184 
6,020 
6,930 

72,386 
72,031 
61,205 
81,587 
61,829 

49.813 
53.120 
47,729 
45, 701 
46,696 

48,400 
48.800 
36,200 
26,572 
35.910 

'\\i 1925  
1926  18.40 
1927  19.93 
1928  25.13 

10. Industries and other improvements.—Other developments of recent date 
include a 12-mile belt spur to the southeast part of the project and seven new 
beet dumps, all constructed to serve the interests of the sugar factory at Belle 
Fourchc and to induce best growing on project farms. An improved Federal 
highway was built through the project east and west and one north and south 
is under construction. Drainage of the seeped lauds began in 1928 as part of 
the rehabilitation program, including about 150 miles of drains of which 30 per 
cent are already completed. Funds for this purpose are being advanced by 
United States under the irrigation district contract of October 4, 1927. This 
new construction work not only serves to reclaim seeped lands but has created in 
the minds of local people a feeling of confidence in project policies which was 
lacking following the near collapse of 1926. 

11. Available credit.—The credit situation is somewhat serious inasmuch as 
no money is available for real-estate loans. Local banks make short-time loans 
on cattle, sheep, hogs, or milk cows and will finance the sugar-beet growing to a 
reasonable extent. The interest rate is 8 to 10 per cent. The Federal Land 
Bank of Omaha operates very conservatively and will make small loans but only 
on farms that are already in good production. The Minneapolis Credit Corpora- 
tion is making loans up to .$1,000 on purchases of productive livestock and a num- 
ber of project farms have availed themselves of this opportunity. 

12. Action on nonpaying lands.—The irrigation district was empowered bj' the 
last legislature to institute tax-title proceedings against nonpaying lands and 
arrangements have been perfected for such action. Butto County officials how- 
ever have become active in the matter and are beginning on a comprehensive 
program for obtaining title and disposing of land where no effort is made to meet 
ta.xo.s or water charges. About 10 per cent of the project farms will be affected 
by Iheso proceedings and it is believed that the proposed clean-up will result in 
benefit to the settlement and development of the farms. 

13. Undeveloped farms a burden.—Notwithstanding these improvements in 
production, transportation, industries, farm occupancy and morale, the fact 
remains that 48 per cent of the farms are still in need of resident operators and 
that at the present rate of settlement 15 years will be required to bring all the 
lands into a state of profitable production. While the irrigation district is meeting 
its contracted obligations and will jierhaps continue to do so in substantial pro- 
portions, the payments arc a burden to the land owners and the district where 
water charges are not sustained in full by returns from the farms. This situation 
is dealt with in greater detail in the foUowiug analysis of K)0 such farms located 
in the Newell township. 

ANALYSIS OF 100 UNOCCUPIED FARMS 

14. Farms in iotvnship 9-6.—Township 9 N., R. 6 E. comprises the northeast 
part of the project and contains a total of 210 farms. One hundred and three of 
tiiese farms are occupied by owners and tenants while 107 are unoccupied. The 
latter includes 7 State school land farms, which are not included in the accom- 
panying tabulation. This township is typical of the settlement situation in the 
gumbo soils although the construction charges are somewhat higher than average 
on this area because of the relatively late opening of the lands. 

15. Returns and overhead charges.—It will be noted by reference to the table 
that these 100 farms in 1928 produced crops valued at $40,601 or an average of 
$406 per farm. General taxes amounted to .$123.85 and operation and mainte- 
nance $83.93 per farm. Construction charges due in 1930 amount to $74.08 per 
farm, making a total overhead of $281.86 or $5.20 per irrigable acre.   This leaves 
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$124 per farm for taking care of operating expenses, upkeep, and mortgage debt 
interest on investment.   These statistics are summarized as follows: 
Total irrigable area of 100 farms (acres)  5, 437 
Cropped area (acres)  3, 974 
Estimated value of the farms  $252,000 
Crop returns in 1928    '  40,601 

General taxes, 1928        12, 385 
Overhead and mortgage, 1928          8, 394 
Construction, 1930         7,409 

Total overhead         28, 188 
Operating expenses, upkeep, and mortgage-debt interest.       12, 413 

Total         40,601 
These farms pay an average construction charge of $1.36 per acre, whereas the 

average for the entire project is $1.12 per acre. Mortgage indebtedness has 
been reduced through foreclosures so that only 13 per cent of these farms are 
burdened with this form of debt, amounting to a total of $18,000, or about $1,500 
interest per year. Building improvements are valued at $13,735, or an average 
of $137.35 per farm. In reality 51 farms have no buildings whatever, and only 
10 of the farms have habitable quarters. 

16. Farm rentals.—The majority of the 100 farms analyzed are rented on crop 
shares on a 50-50 basis. Due to lack of settlers and poor demand a number of 
the places rent for cash considerations that are below the actual overhead expense, 
as indicated by the following arrangements for 1929: 

Farm No. 

Taxes 
and water 

charges 
(no con- 
struc- 
tion) 

Cash 
rent for 

1929 
Farm No. 

Taxes 
and water 

charges 
(no con- 
struc- 
tion) 

Cash 
rent for 

1929 

1  $14a 02 
40a72 
151.72 
114.72 
284.44 
222.43 
281.02 
169.31 
134. 42 
118.24 

$150 00 
200.00 
140.00 
100.00 
160.00 
100.00 
150 00 
100.00 
100.00 
100.00 

48  161.67 
242.52 
281.07 
189.69 
285.84 
250 59 
310 65 
272 68 
203.01 

saaoo 
2  00 120 00 
3 - -  65  200.00 
7  07              .                       .         . 200 00 
8  08  200.00 

11  69       100.00 
13  70  200.00 
15  73 ...              225.00 
43 -  93  200 00 
47  

17. Ovmership.—About one-third of the owners reside on or in the vicinity of 
the project, while two-thirds reside in various parts of United States, as indi- 
cated by column 11 of the table. One-third are located more than 500 miles 
from their project holdings. These farms were acquired by their present owners 
through the following procedure: 
Number acquired thr<5ugh bank failures  $ 
Number acquired through inheritance  6 
Number acquired through purchase  26 
Number acquired through mortgage foreclosures  31 
Number acquired through homestead entry  34 

Total   100 
The last two columns of the table show the occupation of the present and 

original owners. In this list are represented 50 different trades and professions, 
and although farmers are mentioned most frequently, these are men who are 
engaged in agricultural pursuits elsewhere. 

RECOMMENDATIONS 

18. Impetus for development.—It is believed that development of these farms 
will be indefinitely delayed unless some new impetus is given to the settlement 
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and economic features. We recommend that consideration be given to the forma- 
tion of a local credit corporation, which will have for its object the development 
of these farms. The activities of the corporation should include settlement, 
loans for building improvements, and if necessary the control and operation of 
the farms. Because of the Government's investment and interest in these proj- 
ect lands, we recommend that the United States contribute to the capital stock 
of such corporation in the amount of 100 per cent of the capital paid m by local 
intcreat«. 

Crop yield report oj Belle Fourche (S. Dak.) project, year 1928 

.\r«a 
(acres) 

Vnit ot 
yield 

Yields Values 

Crop 

Total 

Per sere 
Per 

unit o( 
yield 

Total Per 
acre 

.Vver- 
age 

Maii- 
mum 

Alfalfa hay  lfi,09fi 
3,285 
6,929 

111 
31 

4,5eo 
936 
144 
99 

216 
1.233 
3,514 
1.S20 
1,053 

104 
294 

4,307 
304 

Ton  
Bushel... 
Ton  

...do  
Bushel.... 

...do  
Ton  
Bushel  

26,859 
105,203 
83,974 

101 
136 

90,059 
1,470 

15, 345 

1.0 
32.1 
12.1 

.« 
4.4 

19.7 
1.6 

108.5 

4 
83 
22 

1.5 
33.3 
64 
5.0 

200 

$8.00 
.50 

7.25 
6.00 
3.00 
.70 

8.00 
.91 

95. 30 
8.00 
8.00 
.Si 

aoo 
4.00 
.60 
.."iO 
.HO 

$214,872.00 
.W, 641. OO 

608,811.00 
606.00 
408.00 

fi3.011.00 
11,808.00 
13.968.00 
9.435. 00 
2.112.00 
8,312.00 

52.938.00 
14.560. 00 
4,212.00 

il,7»t.00 
4,980.00 

93,9W).00 
4,898.00 

$12.87 
Barley  10.03 

87.8« 
Clover hay, sweet  
Clover seed, .sweet  
Corn         

5.4« 
13.16 
13.82 
12.61 

t'urufnbers         97.0* 
95.34 

Hay, mixed      Ton  
...-do  
Bushel  
.\cre 

264 
1.039 

151,252 

1.2 
.8 

43.0 

2.0 
3.3 

100 

9.77 
fi.74 

Oats         15.06 
Pasture seeded 8.00 
Pasture, native          do           4.00 
Potatoes, white  
Speltt     

Bushel.... 
...do  
...do  

19,057 
9,959 

117,451 

119.9 
33.9 
22.1 

500 
80.0 
50.3 

71.91 
18.94 

Wheat  17.70 
16.11 

Total and aver- 
age 46,895 1,173, .366. 00 25.13 

1 

.Areas 

Total irrlftated area, project proper (includes as.s6ssed area) 
Total irriiiable area farms rci)orted..   
Total irriKale<i area farms reported   

Under water-right applications  
Under rental contracts  

Total cropped area farms reported  

Acres 

74,500 
61,885 
3,1,910 
3,^ 416 

394 
46, SM 

Farms Per cent 
of project 

< Based on 81,464 acres ultimate irrigated area of completed project. 
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CHINOOK   DIVISION, MILK  RIVER  PROJECT, MONTANA 

(By L. H. Mitchell, superintendent Shoshone project, Wyoming) 

CONCLUSIONS 

1. This division is divided into five irrigation districts, as follows: Fort Belknap, 
Alfalfa Valley, Zurich, and Harlem on the north side of the Milk River, and 
Paradise on the south side of the river. The diversion dams, pumping plant, 
canals, laterals, and appurtenant structures have been constructed by the various 
districts. The storage dam (St. Marys) was constructed by the L^nited States, 
and the economic and social benefits, in my opinion, justified its construction. 

2. The Utah-Idaho Sugar Co. have a beet-sugar factory at Chinook, operated 
to about one-third capacity. To the Canadian boundary, a distance of about 30 
miles on the north, and to the Missouri River, about 60 miles on the south, the 
fitockraen have thousands of sheep and cattle that are shipjied each fall to the 
eastern feeding markets. The opportunities offered here for feeding beet pulp, 
alfalfa, and barley to range stock can not be equaled. Some of the more ener- 
getic, up-to-date irrigation farmers have demonstrated that sugar beets with 
stock feeding are profitable and it is the kind of agriculture that pays best under 
irrigation. 

3. Nearly all of the irrigable land that will produce satisfactory crops under a 
proper system of farn\ing is being tilled. Large holdings, however, prevent max- 
imum returns. The entire division is, to a large extent, owned by the original 
settler, who is still of tlie oiiinion that one should have not less than 320 irrigable 
acres to be successful. There are two classes of unproductive land—(a) land 
that was productive but now seeped; (6) land that will require several years of 
experimental work or a special type of farming. This is known locally as "gumbo " 
soil, and the surface is very flat. It is this type of land that is used, if farmed 
at all, for blue-joint meadows. A few fields of this class of land had been par- 
tially subdued with alfalfa and clover. 

4. Delayed settlement can be attributed to the following: 
(o) Poor farming in general and likewise a general appearance of poverty. 

This kind of farming can generally be expected where large holdings (320 to 640 
acres) predominate. 

(6) Poor soil on about 30 per cent of the total irrigable area of the five dis- 
tricts. 

(c) Lack of capital on part of settlers now on project. 
(d) Lack of credit. 
There are other contributing facrors that have helped in retarding settle- 

ment, viz: (a) Unsatisfactory returns from farming everywhere; (5) high State 
and county taxes on irrigated lands. 

5. For financial standing of all five districts, see accompanying tables. 
The per irrigable acre cost, as assessed in 1928, for interest on bonds and their 

retirement, operation, and maintenance, including St. Mary storage, was as 
follows: 
Charges assessed by district: Per "c 

Fort Belknap  - $2. 05 
Alfalfa Vallev     2. 00 
Zurich     3.85 
Harlem  __-      2. 60 
Paradise     2. 80 

To the above must be added the State and county taxes, which amount to 
from 50 to 85 cents per acre. It is obvious that poor land or land poorh' farmed 
can not meet these charges. The Harlem district has completed paying its 
bonded debt and it is in condition to meet the irrigation payments and taxes. 
The Alfalfa Valley irrigation district has very little land that will not ])roduce, and 
this district can likewise make the required jjayments. The Fort Belknap district 
has, I would estimate, 800 acres of seeped land included in the pay land (class 
or series No. 9) by the State department of agriculture. An examination of this 
soil showed that the subsurface contained sufficient sodium carbonate (black 
alkali) to make the growing of crops very tiuestionable. This alkaline condition 
has no doubt been brought about by damming Fied Rock Creek and sloughs for 
flood irrigation and stock water, thus raising the water plane and likewise the 
destructive salts. Lands now nonproductive due to seepage were, I was advised, 
at one time very productive.    The cost of drains to relieve this area and protect 



rn ECONOMIC  SURVEY  OF  CERTAIN  IRRIGATION  PROJECTS 

tlireatened areas might be $25,000. The distribution system is badly in need of 
cleaning. The Paradise district has approximately 1,200 acres of marginal 
lands. Some of the good land, not to exceed 5 per cent, is seeped, but this area- 
will probably increase as irrigation increases. The diversion dam for this division 
is badly in need of repairs. The main canal is silted up badly and should, in 
the very near future, be cleaned. A large Ruth machine would be a profitable 
investment for cleaning the canals and laterals. The jioor condition of the laterals 
with the plant growth is responsible to a large degree for the seepage. The 
Zurich district is the only one of the five that has what can be considered a heavy 
bonded indebtedness. If this district could be relieved temporarily, however^ 
from paying the parties interested, obligations on the poor quality lands, while 
in that status, it no doubt will succeed. There are about 1,885 acres or 21 per 
cent of marginal lands and requiring the good lands to pay the delinquent charges 
with such high bonded indebtedness may be more than the average farmer can 
pay, esiiecially until more profitable crops are produced and more livestock is 
on the farm. 

Generally speaking, only poor lands are delinquent in taxes. The best example 
was on the Paradise district where 1,850 acres are delinquent in 1928 taxes. 
In such cases the districts increase the per acre assessment to raise the amount 
required. The bonding company of the Zurich district secures tax deeds to lands 
delinquent and they are making great progress in securing new farmers on the 
land that will produce crops. The commissioners of all the irrigation districts do 
not favor the Bureau of Reclamation trying to settle lands obtained through pur- 
chase of tax certificates until agriculture is more profitable, knowing that only 
poor lands go delinquent. 

6. To bring about complete project development three important changes 
are needed, viz: 

(a)  More settlers or smaller holdings. 
(6) More stock on farm. This requires credit which is not available. The 

local banks are not favorable to loaning for beet help or any small farm develop- 
ment.    They are large stock (range) bankers. 

(c) Exclu.sion of poor producing lands, while in that status, from payments 
to the bonding people and United States, and likewise equitable assessed valua- 
tion for county and State taxes. 

A failure to bring about any one of the above important changes might be 
responsible for the failure of any district other than Harlem and possibly Alfalfa 
Valley. The need mentioned \indcr (o) can be brought about best through edu- 
cation. More demonstrations of what can be accomplished through intensive 
farming would attract outside j>eople. The county agents and railways can help 
in this educational program. The solution of (6) is either a State or national 
problem. If Congress can help to make the districts solvent, exclude tempora- 
rily from construction payments poor lands, it would appear just as sound and 
good business to assist in a vastly more important need—that of financing the 
settler in stocking his ijlace and in having better buildings for both stock and 
family. 

If the settlers, landowners, and leaders show the fullest desire to cooperate in 
making the enterprise a success, do not repudiate a just debt and make an honest 
effort to return the investment made by tlie United States at the earliest possible 
date, and then fail, it is my belief from past experience Congress will look with 
favor upon some plan of relief due to lands being nonproductive. 

7. Drainage is badly needed on the Fort Belknap district. The commissioners 
have an estimate of $25,000 for this work. It is believed this amount is too low, 
as experience has proven that drainage areas generally are underestimated and 
the cost correspondingly increases. How the district can finance this work has 
not been worked out. 

8. The price of average productive land exclusive of buildings is about $35 
per acre. The terms are generally $500 to $1,000 down, balance on crop jjayment 
or cash plan. The rate of interest on deferred payments is G and 8 per cent. 
There is no evidence of cutting of large holdings and placing thereon buildings 
and fences, or of making small farms going concerns. A new settler should possess 
stock and equipment and other assets not "frozen" valued at $3,000 to succeed. 
If one docs not possess this amount of capital it is advisable to not try the under- 
taking as no credit is available. 

9. To carry out the much needed stocking, improving and equipping of farms 
no known credit is available. It would appear that either the State or Federal 
Government would be justified in furnishing this credit. 



ECONOMIC SURVEY OF CERTAIN IRRIGATION  PROJECTS 79 
10. A summary of the entire situation can be best obtained bj' analyzing the 

accompanying tables, also the soil map. This soil survey, conducted by the 
agricultural department of the State of Montana, is comparable to that conducted 
by the State of Wyoming on the Shoshone Federal project, where the writer is 
familiar with the system followed in the classification work. Considerable time 
was devoted in the field of the Cliinook division checking and comparing the 
various soils indicated on the map with actual conditions, and I agree with their 
findings. 

Knowing that about one-third of the area now assessed is poor land (marginal 
and nonpay lauds), that the average value per acre in 1927 of crops grown was 
$21, and further considering the charges for interest and retirement of bonds, 
leads me to believe that Congress should look with favor on some form of relief. 
(The information secured pertaining to soil is merely for this report and should 
be construed as an estimate only.) 

Whatever the nature of any relief, it is hoped it will be conditional upon the 
county adjusting the assessed valuation to an equitable basis and upon the 
bonding companies granting relief similar to that approved by Congress. 

KEY   TO   SOIL   CLASSIFICATION   MAP 

Havre loam First-class sandy loam. 
Havre silt loam   Good soil. 
Havre silty clay loam  A heavier soil than Havre and more difficult to 

handle. 
Harlem silty clay loam A heavy  soil that  is  quite productive,  needs 

surface drainage in many places; requires 
special handling. 

Harlem clay  Too heavy for farming; can be utilized for hay 
only, which will not pay maintenance and 
construction of irrigation. Temporarily non- 
productive at least. 

Laurel*clay Same position as Harlem clay. 
Laurel fine sandy loam   Alkaline and poorly drained; nonagricultural. 
Wayne clay loam Scabby nonagricultural; excess salts and drain- 

age problem; low grazing value. 
Cheyenne fine sandy loam Good soil type; requires humus building; soil 

blowing a problem. 
Cheyenne loam A good soil type. 
Cheyenne gravelly loam  Too much gravel for farming except for hay and 

pasture. 
Tripp fine sandy loam Same as Cheyenne fine sandy loam. 
Pondera loam   A fair soil but largely nonirrigable. 
Scobey loam  A fair soil but largely nonirrigable. 
Phillips loam   Marginal. 

Clnssificalion of lands 

District 

Pay land Marginal Nonpay lands Acres 

Acres Per cent 1 
t 

Acres Percent Acres Percent assessed 

Fort Bolknap     .      ,- . . 6,310 
2,9ro 
K,540 
5,766 
$.890 

8L6 ! 
78.3 1 
77.4 j 
M.0 
59.6 ! 

170 
740 

1,200 
1,88.^ 
4,520 

2.2 
19.5 
10.8 
20.9 
39.0 

1.253 
80 

1.293 
1,3(30 

178 

16.2 
2.2 

11.8 
1.'). 1 

1.4 

' 7,733 
AlbUa  1 3,780 
Paradise Valley. ' 11,033 
Zurich  ' 9,010 
iiarleiD.   . . J U, 580 

TotaL  30,46S 8,515 4.162 43,142 

' Acreage changes from year to year but sUgbtly. Various classes of land taken from survey map of 
State agricultural departments. 

Pay lanil iuoludes acreage under (2), (4), (9), (12), and (15). (See legend.) This laud is comparable to 
the Rureau of Reclamatiou daiyses 1 to 3 and good class 4 lands. 

Marginal lands arc (Ur). (See legend.) These lands are comparable to poor cla.ss 4 lands. Bureau of 
Kerlftination, and good class 5 lauds. Uy careful handling and raising only certain crops these lauds can 
be made to produce a fair crop. 

Nonpay lands are too poor to justify farming until some future time. 

10240(3—30- -6 
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OFFICERS   OF   RESPECTIVE   DISTRICTS 

Alfalfa Valley irrigation district: President, A. L. Benton; secretary, R. H. 
Clarkson; commissioner, John Brummer. 

Fort Belknap irrigation district: President, H. B. Bonebright; vice president, 
Fred Wallen; secretary, L. V. Bogy. 

Harlem irrigation district: President, Thomas M. Everett; vice president, 
Charles Johnson; secretary, George H. Tout; commissioner, A. L. Johnson. 

Paradise Valley irrigation district: President, R. E. Musgrove; secretary, J. F. 
Sharpies; commissioner, M. Thompson, J. F. Overcast. 

Zurich irrigation district: President, John W. Acher; secretar3', H. M. Mont- 
gomery; commissioners, Thos. E. Buckley, Stanley Spayhowa. 

OUTLINE   OF   ECONOMIC   SURVEY, 1929 

1. History.—(a) Reconnaissance and preliminary surveys were begun by the 
Reclamation Service on the Milk River project in 1902, but it was soon discovered 
that the water rights on the river were in such chaotic condition that it would be 
be unsafe to bring new water into the Milk River from the St. Mary River 
watershed, with the expectation of disposing of the new water, unless the e-xtent 
of the old rights on the Milk River were settled by agreement or by decree of 
court. The latter method was regarded as expensive and slow, and resort was 
therefore had to a contract settling the old or vested rights. The vested-right 
contract is dafed November 29, 1911. 

There is considerable quantity of vested-right land in the Chinook division, and 
the landowners of the division organized themselves into districts, and constructed 
their own diversion dams and distribution systems. 

During the years 1920 to 1922 the districts entered into contracts with the 
United States to pay the project construction charges in 20 years and at such 
dates and in such amounts as might be fixed by the department under the recla- 
mation extension act of August 13, 1914 (38 Stat. 686). The contract with the 
ParadiseValley irrigation district is dated December 28, 1920; the contract with 
the Fort Belknap, Zurich, and Alfalfa Valley irrigation districts is dated October 
24, 1921, and the contract with the Harlem irrigation district is dated September 
1, 1922. Unfortunately, however, only the contract with the Harlem district 
was validated in the manner required by the State law (i. e., by a petition signed 
by a requisite percentage of the landowners of district laud, representing the 
requisite percentage of district land), and by reason of no such petition having 
been obtained in connection with the Fort Belknap, Zurich, and Alfalfa Valley 
and Paradise Valley district contracts, there are no valid contracts between these 
four districts and the United States. The four districts are not bound to pay 
the construction charges for a Government water right, and the United States is 
likewise not bound to furnish water to them. Water has been rented to the 
Chinook districts since and including the following years upon payment of opera- 
tion and maintenance charges only: Fort Belknap and Harlem districts since 
1918, the Paradise Valley district since 1919, the Alfalfa Valley district since 
1922, and the Zurich district since 1925. 

2. Present economic and agricultural conditions of project.—(o) The lands of 
the entire division are in large holdings, one of the largest being A. C. M. Co. 
This concern inherited a large area of land that is nonproductive. Old stock- 
men, as a rule, have most of the large tracts, although a few are farming, mostly 
in hay and grain, as much as a section. 

(6) There are several figures representing the irrigable area of the division. 
The assessed area (1928), by districts, is given in the accompanying table. In 
airiving at the district's share of St. Mary's storage cost 30,900 acres are used, 
and for contracting purposes this is probably safe. 

(c) Grain and hay are the principal crops. Sugar-beet acreage has increased 
gradually as follows^ .-Vcreage in b«ets 

1925   2,015 
1926...      1, 772 
1927-      1,793 
1928  2,834 
1929     4,007 
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The average returns per acre follow, with value: 

Alfalfa, 2 tons, at $7 per ton..     $14. 00 
Beets, 8.2 tons, at $7 per ton    57. 40 
Wheat, 20 bushels, at 80 cents per bushel   -.. 16. 00 
Barley, 40 bushels, at 40 cents per bushel  16. 00 
Potatoes, 225 bushels '    (') 
Native hay, 1 ton, at $5 per ton  6. 00 

(rf) The good (pay land) soil is producing, when properly farmed, very good 
•crops and offers wonderful opportunities. One beet grower had a maximum 
.yield of 15.29 tons per acre. The marginal lands (see accompanying table for 
acreage as found by Montana Agricultural Department) will only produce crops 
by following expensive farming methods, and alfalfa is the best paying crop on this 
type of land.    A 1-ton-per-acre yield is considered an average for this land. 

(e) The main crops, hay and grain, require very little real cultivation. This 
is wliat could be expected from so many large holdings. Beet farming and feeding 
has just started and is on the increase. 

3. Resident farmers.— (a) Considering the many years of experience the 
resident farmers have had in large farming operations, it is gratifying to find the 
success in row crop. It often takes years to change a system of farming. The 
people on this division interviewed are above the average in capability and from 
the appearance of growing crops of beets it is safe to predict this division will 
succeed. 

(6) There are very few new landowners. Those now owning farms are, to a 
large extent, "old-timers" who have either raised hay to sell by shipping or to 

'local stockmen or are the old-type stockmen. 
(c) The principal indebtedness consists of the bonds for the construction of the 

irrigation works. The amount for each district is given in the financial statement. 
The rate of interest is 6 per cent. The Zurich and Paradise Valley districts have 
ithe largest bonded debt. The accompanying tables show in detail the annual 
payments required from these districts. 

(rf) It is e.stimated tliat there are a set of farm liuildings to everj- 320 acres of 
land. The average vahie of each set of buildings is placed at $4,000 and the farm 
equipment per farm at $1,200. To bring tliis division to a full state of develop- 
ment, there should be, in tlie opinion of the writer, a settler to every 100 acres, or 
three times the present numl)er. 

(f) To subdivide the holdings, buildings and additional fences are required.. 
A comfortable set of fiirni buildings would cost about $3,000, fences $250, and 
equipment not less tlian $1,000. 

(/) At present, the farmers, in the main, are producing and selling unfinished 
products such as hay and grain. The development of the sugar-beet industry is 
helping to change the svstem of farming. There is a pronounced lack of livestock 
on the farm, the value "in 1928 being only $195,000. 

4. Size of holding for average farmer adequately financed.—A representative of 
three banks and the local superintendents of the sugar company were interviewed 
on this subjoct and their views were as follows: Bankers, 80, 120, and 200 acres, 
respectively; manager of sugar-beet company, 120 acres. In the opinion of the 
writer, 100 acres is all one man with an average family can properly handle. 

5. Price of land.—Unlike other commodities, there does not appear to be a 
standard price for farm lands. Investigation showed the price range to be from 
$10 to $.50 per acre, with terms to satisfy purchaser and interest rate about 6 per 
•cent. The low priced land, being likewise poor .soil, is high at anj' price. The 
good land at $50 an acre with buildings would, in my opinion, not only make a 
satisfactory home, but would pay good interest on the investment. 

6. Demand for land.—There is very little demand for irrigated lands for the 
following reasons: 

(a) Neighboring dry-land farmers are making a living with less work; (6) 
Irrigation not popular and the project not sufficiently sold to the local business 
people; (c) Very few, if any, attractive farms of about 100 acres with habitable 
buildings for sale. Many of the present owners would like to subdivide and sell 
some of their land, but have not the capital to i)ut up the necessary improvements. 
The local banks favor loans for short periods to the large stockmen. 

7. Capital required to develop a farm.—(a) Cost of land. An average 100-acre 
farm would cost $3,000 with a small down payment and balance at 6 per cent 
interest.    The price of land is not retarding development. 

1 No sale io low 
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(6) Very little ditching or leveling has been done and fortunately very little- 
other than along the river is required. The cost of this work would vary from 
$1 per acre for the best land to $10 per acre for some of the sandy lands near the 
river. 

(c) The cost of habitable buildings, stock fences, and a domestic water supply 
would be about $3,500. 

(d) A full set of farm equipment, not including work horses, would cost from 
$1,000 to $1,500. 

8. Source of credit for development.—There is no known credit available for 
development. Unfortunately the sugar company has found it necessary to- 
finance the beet fanners. The local banks only loan on chattels, preferably to 
large stockmen. The sugar company charges 8 per cent interest and the banks 
10 per cent. 

9. Markets.—All wheat is shipped to eastern markets (Twin Cities). Barley, 
oats, and corn are used locally. Hay is consumed locally. Beets are sold to 
Utah-Idaho Sugar Co. with factory at Chinook. The hay market is very unsatis- 
factory to those without stock. With an open winter tliero is very little demand, 
while in hard winters there is a fair price. The wheat farmers must compete 
with the nouirrigated farms, which covers a large territory, including Canada. 

10. Transportalion.—The project is traversed through the entire length by the 
Great Northern Railway and transportation facilities are favorable for rapid 
development. 

11. Financial obligations of districts.—(a) For bonded indebtedness of the five 
irrigation districts see accompanying tables. 

(o) Each district's proportionate share of cost of St. Mary's storage is $15 
per acre. 

(c) The various districts operate and maintain the irrigation works in their 
district. The cost varies materially from year to year. In the winter of 1928-29 
the diversion dam for the Fort Belknap, Alfalfa, and Zurich districts was repaired 
at a cost of about 60 cents per ii-rigable acre. While the oiJeration and mainte- 
nance cost is rarely below 50 cents and above $1.50 per acre, there is evidence 
that the cost should bo maintained at about $1 per acre. 

(J) The assessed value of irrigated land by the county is more than the land 
is priced at by the owner. It was the consensus of opinion that this error should 
be adjusted. A typical case under the Paradise district is given. A lOO-acre 
farm with 126 irrigable acres with average improvements and equipment in 1928 
paid $505 for taxes, divided as follows: $153 for county and $352 for district 
charges, or about $4 per irrigable acre. 

12. Coiices.iions by creditors of di.itricts.—On the Fort Belknap district a large 
percentage of the poor land is owned by parties who heretofore have paid tlic 
district and county taxes. Considerable concern is shown by the commissioners 
of the district, fearing that in the near future these lands will go delinquent for 
taxes, resulting in the remaining lands carrying the load. On the Paradise dis- 
trict it will be necessary to increase the per acre levy of $2.80 due to 1,850 acres 
being delinquent in 1928 taxes. On the Zurich district the bonding company 
buys in the land delint|ucnt in taxes. For t!ie rapid development of these three 
irrigation districts,(and whatever concessions tliese receive, Harlem and Alfalfa 
Valley should also have), the following is suggested. 

(o) Adjustment of county taxes by having the assessed valuation equitably 
as compared with nonirrigated lands. 

(b) By temporarily excluding the poor producing lands from payment of 
interest on bonds, also payment on principal and the St. Marj- storage construc- 
tion charge. Tliis will require the cooj)eration of the bonding company and 
favorable action by Congress. 

Valuable information  pertaining to  the  Chinook  division,   Milk  River  project, 
Montana 

Acreage for which water was available, 1928  43, 950 
Acreage irrigated  -   22, 362 
Acreage cropped      22, 362 
Value of crops   $473, 190 
Value per acre •.  $21. 16 
Value of live-stock, 1928    $195, 146 
Value of farm equipment  $104, 912 
Number of irrigated farms, 1927   125 
Farmers with poor crop results    24 
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Farmers with fair crop results  55 
Farmers with good crop results._  27 
Farmers with excellent crop results •  19 
Total construction cost, United States   $764, 173 
Construction charge per acre   $15 

Zurich irrigation district 
[Bonded debt, $280,0001 

SI. Mary storage 
Gross annual 

Year 2D-year plan 40-ycar plan 
per acre 

Principal Interest Total Per 
acre Total       ^ Total    1 ^ 30- 

year 
40- 

year 

1928  $10,000.00 $16, 800. 00 
16. 200. 00 
15. 690. 00 
15, 000. 00 
14, 400. 00 
13,800.00 
13, 200. 00 
12.600.00 
12,000.00 
11,400 00 
10,800.00 
9,800.00 
9.000.00 
8.400.00 
7. aeo. 00 
6, 720.00 
.5.880.00 
.5.040.00 
4,200.00 
3.360. 00 
2, .520. 00 
1,680.00 

840.00 

$26.800.00 
26. 2I». 00 
2.'). 600. no 
2.i.000.00 
24, 400. OO 
23.800.00 
23. 200. 00 
22. 600 00 
22,ooaoo 
21. 400. 00 
20,800.00 
19.600.00 
19.000. 00 
22. 400. 00 
21. 560. 00 
20.720.00 
19.SS0.00 
19.040.00 
18. 200. 00 
17.360.00 
16.530.00 
K5.6a).00 
14,840.00 

$3,214 
3.142 
3.070 
2,998 
2 926 
2.8.54 
2 782 
2. 710 
2.6.« 
2.564 
2 494 
2.350 
2.278 
2.680 
2.585 
2.484 
2.383 
2.282 
2. 181 
2.080 
1.979 
1.878 
1.779 

$3,214 
3.142 
3.070 
2 998 
3.226 
a.UA 
3.082 
3.010 
3.238 
3. 164 
1322 
.3.260 
3. 178 
3. ,586 
3.485 
3.384 
3.283 
3.182 
3.081 
2 980 
2 879 
2.778 
2.673 

$3,214 
1929 1 10,000.00 
1930     10,000.00 
1931..   -.    ' 10.00000 

- i  
 1  ::::::::::rt:::.::: 3.142 

.3.070 
2 996 

1932  
1933  
1934  
1934  
1938  - 
1937  
1939  
1940  
1941  
1942  
1943  
19*4  . 
I94S  
1946  
1947  
1948  
1949  
19S0  
1951  
1952-1971.. 

10, 000. 00 
10,000.00 
10,000.00 
10,000. 00 
10,000. 00 
laooaoo 
10,000.00 
10,000.00 
10.000.00 
14,000.00 
14,000.00 
14,000.00 
14,000.00 
14,000. 00 
14,000.00 
14,000. 00 
14,000.00 
14,000.00 
14,000.00 

$2,501.58 
2,501.58 
2,501.58 
2. Ml. 58 
,5,003. 10 
5,003.16 
7.604.74 
7, .504. 74 
7. .Vrt. 74 
7, 504. 74 
7, 504. 74 
7,504.74 
7,504.74 
7, ,504. 74 
7, 504. 74 
7, 5C4. 74 
7,504.74 
7,604.74 
7, 504. 74 

$a30 
.30 
..30 
.30 
.80 
.60 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

ii 126. 98 
3.126.98 
3.126.98 
3. 126. 98 
3. 126.98 
3.126,98 
3. 128.98 
3, 126. 98 
3, 128. 98 
3, 120. 98 
3, 126. 98 
3. 126. 98 
3. 126.98 
3. 126.98 
3. 126. 98 
3. 128. 98 
3. 128. 98 
3.128.98 
3, 128. 98 
3, 126. K 

$0. 375 
. 375 
.375 
.375 
.375 
.375 
.375 
.375 
.375 
.375 
. 375 
.375 
.375 
.375 
.375 
. 376 
.375 
.375 
.376 
.376 

3.301 
3.229 
3.157 
3.085 
3 0U 
2.939 
2 797 
2. 728 
2 653 
3.061 
2.960 
2.859 
2 758 
2.887 
2.5S« 
2.458 
2.3.54 
2.253 
2.152 
.37i 

Total... 280,000.00 ,260,400.00 '540,400.00 ;64.810 ;i25,079.00 15.00 115.079.00 jlS.OOO :79.810 79. 810 

Paradise irrigation district 
(Bonded debt, $120,000: 20 years) 

St. .Mary storage (lro.ss aiiniuil 

Year 
20-ycar plan 40-year )lan 

Per 
acre 

per lur.' 

Principal Interest Total Per 
acre Tots) Per 

acre Total 20- 
year 

40- 
ycar 

1927  $7, 200. 00 
7, 200. 00 
6, 840 00 
6,4(i0.(10 
6,120, 00 
5, 760. 00 
5, 400. 00 
5,010 no 
4,680.00 
4, 320. 00 
3, 960. 00 
3, 600. 00 
3, 240 00 
2,880. no 
2, 520. 00 
2, 160. 00 
1,800.00 
1, 440 00 
1,080.00 

720.00 
360.00 

$7, 200. 00 
13, 200. (10 
12 810 00 
12.480.00 
12,120.00 
11,760.00 
11,400,00 
11,010 00 
10, 680 OO 
10, 320. 00 
«, 180. 00 
9, tXW. 00 
9, 210. OO 
8, 881). 00 
8. 620. 00 
8, KiO. 00 
7,800.00 
7, 440 00 
7,080.00 
6, 720. 00 
6,360.00 

1928  $8,000.00 
6,000.00 
6,000.00 
6,000.00 
6,000.00 
6,000, 00 
6,000.00 
6,000.00 
8,000. 00 
8,000.00 
8,000.00 
8,000.00 
6,000.00 
6,000.00 
6,000.00 
6,000.00 
6,000,00 
6,000.00 
6,000.00 
6,000.00 

$1. 181 
1. 119 
1.117 
1.0»5 
1,053 
1.021 
.989 
.967 
.925 
.833 
.861 
.82» 
.795 
.762 
.729 
.697 
.665 
.633 
.601 
.589 

$i.iii 
1.149 
1. 117 
1.U86 
1.353 
1.321 
1.289 
1.257 
1.52.5 
1.493 
1.761 
1.728 
1.695 
1.662 
1.629 
1. ,597 
1.666 
1.533 
1,601 
1.469 
.900 
.900 
.900 
.900 

$1. 181 
1929  1.149 
1930  1. 117 
1931  1.088 
1932  
1933  
1934  
1935  
1938  
1937..  
1938  
1939  
1940  
1941  
1942  
1943  
1944  
1948  
1946  
1947  
194S  

$3,352,10 
3,352.30 
3,3.52,30 
3,352.30 
6,701.60 
6, 701. 00 

10,ft5»i.90 
10,0.56.90 
10, 056. 90 
lU, 0,56. 90 
10,056. 90 
10,a56.90 
10,0,56.90 
10,0.56.90 
10. 066. 90 
10,0.56. 90 
10, om. 90 

$0 30 
.30 
.30 
.30 
.60 
.60 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.90 

$4,190 25 
4, 190. 25 
4, 190. 25 
4, IttO 25 
4, 190. 26 
4, 190. 25 
4, 190. 25 
4. 190. 25 
1, 190.25 
4, 190 25 
4, 190. 25 
4, 190. 26 
4, 190. 26 
4, 190. 25 
4, 190. 25 
4, 190. 25 
4, 190. 25 
4. 190. 26 
4, 190. 2,5 
4, 190 25 

$tt376 
.376 
.376 
.376 
.375 
.375 
.375 
.376 
.375 
.375 
.375 
.376 
.376 
.375 
. .176 
.375 
.375 
.375 
.376 

37.5 

1.428 
1.396 
1.364 
1,332 
1.100 
1.268 
1.236 
1.206 
1. 170 
1  137 
1. 101 
1.072 
1.010 
1.008 
.976 
.944 
.375 

1949   .  . . 10,0,56.90 
10,056.90 
in, 05li. 90 

375 
19S0  
1951-1971 . 

..178 
376 

Total.... 12a 000.00  9o,ooaoo 2iaooo.oo 98.88    '167,615.00 
1 

16.00 187,615.00 115. 000 33,880 33.880 
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Financial standing of Zurich irrigation district as found by the State examiner on 
April 1, 1929, and as of record in the county records of Blairie County 

Balance Overdraft 

Secretary's balance of funds March 31, 1928: 
Oene al fund $3.829.90 
Mainlenance fund.                     .           _  113.77 

7,811.a« 
$4.87a 40 

611.88 Reclamation fund   -        . . 

Total  5. 482. 28 la 754. St 
5.482.% 

8,272.63 
To receipts March 31,1928, to Apr. 1,1929: 

1,181. 73 
3. ^*d. 44 

590.85 
\.mi.\A 

250.00 
5.597. 25 

13,390. 99 
75.68 

Construction fund,.           ...     .     ......... 
Reclamation fund          ...... 

Sinking fund  . 
Interest fund  

26.365.75 
By disbursements, same period: 

General fund     909.20 
10.633. 33 
17.181. 40 
1.418.16 

10,711.62 
5,000.00 

45,81.3.71 
Overdraft balance all funds, Apr. 1,1923     .        . . 21. 4H7. 9<5 

Outstanding warrants: 
2.905.04 
7,135.66 
7,334.98 

35.5. 18 
10,579.69 Drainage fund  . - _ 

     $347.67 

28,310.45 
Less county treasurer's cash balance: 

      247.90 
Construction fund   ....     .         114.59 

  1,510.85 
       886,16 

697 25 
       118.07 3,822.49 

24,487.96 . 

District lndeht«dnes.s: 
Warrants outstanding Apr. 1. 1929. 
Bonds outstandiDK .\pr. 1,1929  
 $28,310.45 
  275.000.00 

Total debt 303,310.45- 
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Financial standing of Paradise Valley irrigation dislriet as found by the State 
examiner on April 1, 1929, and as of record in the county records of Blmne 
County, Mont. 

Overdraft Balance 

Secretary's balance all (unds, last examination: 
General fund                                                                       .                $1,706.99 

1.222.91 
Bond-interest fund                                                  _ . ._     .- 1,268.57 

$386.67 

Less overdraft 
386.67 4,198.47 

386.67 

Balance all funds, April 30, 1928 ...    - 3,811.80 
To receipts, May 1, 192810 April 1, 1929: 

11,396.97 
1,391.60 
2,412.26 
9,173.43 
2,678.00 

\f AintApanre fund 

Bond-interest fund                                 -                    .   -.     .          -.  

27,064.16 

12,483.71 
1,871.66 
3,031.11 
8,720.00 
2,600.00 

By disbursements, sakie period: 
30,865.96 

Maintenance fund                                                            ...... .... 

28,606.38 

Balance, all funds, April 1, 1929 2,259.68 
1, 1929 -  3,824.73 

1, 565.15 Less outstanding warrants 

arrants, April 1,1929: 
2,269. 68 

619.25 
Secretary's fund balances and outstanding w 

General fund 
Maintenance fund  -     745.85 
Bond-interest fund                                ...                .- 1,722.00 

178.00 

Construction fund, overdraft              
3,265.10 
1,005. 52 

1929        Secretary's balance, all funds, April 1, 2,259.68 
County treasurer's balance, all funds, April 

Genenil fund..        .     
1, 1929: 

644.26 
869.90 
410.68 

1,722.00 
178.00 

..     $25.00 

..      124.06 

.. 1,416.10 

3,824.73 
Less outstandinK warrants: 

Maintenance fund . ..   .  

1,566.15 
2,259.58 

Qistrict indebte<lness: 
Outstanding warrants, April 1, 1929     $1,565.15 
Outstanding bonds, April 1, 1929.  112.500.00 

Total -  114,065.15 
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Financial standing of Fort Belknap irrigation district as found by the State examiner 
on April 1, 19$9, and as of record in the county records of Blaine County 

Balance Overdrafta 

Secretary's bolaneo. all funds last e-xamination, Mar. 31, 1928: 
$5,409.06 

Construction fund  411.04 
$3,111.25 

Less  
,•!, 111.25 5,820.10 

3, 111.25 

Overdraft balance, allfunds. Mar. 31, 1928  2,708.25 
To receipts from .\pr. 1, 1928, to Apr. 1, 1929: 

4,631.47 
656.59 

3, 98a 95 
3, 707. 00 

Construction fund 

12,984.01 

By disbursements, satne period: 
General fund        -           . , 10.680.05 

195. 50 
5.349.20 

.3,50a00 

10,275.18 

Bond interest fund     .. .. 
19.724. SI 

9, 449. 69 
12, 208. 23 
2,758.58 

9, 449. 66 

Secretary's fund balances and outstanding warrants, Apr. 1,1929: 
Fund balances— 

11,457.64 
Con-Jtruclion fund 49.99 

1, 751. 00 
207.00 Bond retirement fund 

2. 007. 99 

9, 449. 65 
Outstanding warrants- 

11,894 67 
313.56 Construction fund 

Total       .                                  12. 208. 23 
Less county treasurer's balance, Apr. 1,1925: 

..   $437 03 
3(53. 55 

.. 1,751.00 

..     207.00 2,753.58 
9, 440. 64 

District indebtedness: 
Outstanding warrants, .Vpr. 1,1929  $12,208.28 
Outstanding bonds, Apr. 1,1929    71.500.00 

Total    83.708.23 
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Financial standing of Alfalfa Valley irrigaiion district as found by the Stale ex- 
aminer on April 1, 1929, and as of record in the county records of Blaine County 

Overdraft Balance 

Secretary's balance all funds last examination, Mar. 31, IB28         $2,300.65 

$1,251.90 
215.72 

2,942.C8 
394.77 

I^ess overdraft                                                    .     . _.-.. ...  
1,251.90 3,552.55 

1,251.90 

To receipts Apr. 1, 1928, to Apr. 1, 1929: 
GiiDPral fund                                                  ..          . _.-      3,101.15 

613.90 
2,333.94 

752 70 
2,044.00 

2,300.65 

Reclnmation fund                                       .-                             
Bond retirement fund             .       ..                      .  8,845.29 

By disbursements during same period: 
6,089.44 

849.82 
2.786.00 

617.50 
2,000.00 

11,145.94 

12,342.76 

Secretary's balance, all funds, Apr. 1, 1920, overdraft   1, 196. 82 
3, 561. 90 
4, 758. 72 

1,196.83 

Secretary's fund balances and outstanding wanants, Apr. 1, 1929: 
4,240.19 

20.60 
2,490.00 

529.97 
Bond retirement fund   44.00 

Less overdrafts..    
4,280.79 3,063.97 

4, 260. 79 

Secretary's balance, all funds, Apr. 1,1929, overdraft  1,196.82 
County treajmrer's cash balance Apr. 1, 1929: 

.   $497.93 
44.00 

. 2,490.00 

.      .529.97 

Bond retirement fund _  

Reclamation fund    
3,681.90 

4,738.12 
20.60 

Outstanding warrants: • 
Construction fund  

4, 758. 72 1,106. 82 

District Indebtedness: 
Warrants outstanding Apr. I, 1929 $4,758.72 
Bonds outstanding .\pr. 1,1029 33,000.00 

Total 37,758.72 



8S ECONOMIC S0BVEY OF CERTAIN  IRRIGATION  PROJECTS 

Financial standing of Harlem irrigation dislrici as found by the Stale examiner on 
April 1, 1939, and as of record in the county records of Blaine County 

Balance Overdraft 

Secretary'.s balance of funds, last examinatioE , Apr. 30, 1928: 
$7,087.05 

Reclamation fund   ....                         _                           .        ,     . . . $1,258.22 
3,080.48 4,338.70 

1928, overdraft  2,748.36 
To receipts May 1, 1928, to Apr. 1, 192S: 

Qeneral fund 17.231.98 
2, 72B. 8S 

11,993.52 
Retcatnation fund                                       .             ,..,., 

31.952.33 

14,197.96 
2,971.25 
9,14Z 00 

By disbursements during same period: 
General fund  

29,203.98 

Bond interest fund                   ._   - -                      . - 
26,311.21 

» 
7, 728. 62 
4,833.89 

2,892.77 
County treasurer's balance, all funds, Apr. 1, 1929  

rrants. Apr. 1,1929: 
2,882.77 

Secretary's fund balance and outstanding wsi 
1,013.80 

Bond interest fund                                  -- -  6, 932.00 

6,945. 80 
4.053.03 

2,892.77 
County treasurer's balance, Apr. 1, 1929; 

780.82 
1,013.80 
5,932.00 

Reclamation fund  , .     .       

/ 7. 726. 62 
4,833.85 Less outstanding warrants, general fund . . 

• 2,892.77 

District indebtedness- 
Outsiiinding warranLs. .4pr, 1, 1929, 
Outstanding bonds, Apr. 1, 1929  
 -.        S4,S33.85 
 -       10.000.00 

Total _.     H,8.'«.85 

NORTHPORT   DIVISION   ON   THE   NORTH   PLATTE   PROJECT, 
NEBRASKA-WyOMING 

(By  Dr.  Alvin .Johnson,  Associate  Editor,  Encyclopedia of Social Sciences, 
New York;, N. Y.) " 

The writer of this report visited the Northport district In the last week of June 
and first week of July. The report is based on personal ol).servation of the 
character and condition of the land and on facts gained from officials and former 
officials of the district and of the North Platte project, and through conversations 
with farmers and informed persons resident in adjacent territory, together with 
facts taken from official reports. The writer is under deep oljligation to the 
officials of the Reclamation Bureau and the officials and residents of the district 
for their generous cooperation in supplying relevant material. 

SUMMARY 

It is generally agreed that the present condition of the Northport division 
is far from satisfactory. The principal items entering into the problem may 
be enumerated as follows: 

1. A type of farming not well adjusted to the character of the land, resulting 
in low production and failure to build up the soil. 
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2. A condition of land tenures in which an undue proportion of the land is 
farmed by tenants. 

3. A credit situation under which the water user is unable to cover adequately 
his legitimate credit requirements and is forced to pay heavy interest and com- 
missions on such credit as he may secure. 

4. A water supply expo.sed to unusual risk of interruption, and with charges 
uncertain and liable in any year to become crushing. 

5. A highly irregular and unsatisfactory fiscal situation with the books of 
the district weighted down with dehnquent taxes, in part uncollectible, and a 
habit established of anticipating all levies with warrants issued up to the legal 
limit. 

6. Lack of efficient leadership and of organized public interest in the aflfairs 
of the district. 

7. Discontent with government policy, and a fairly general sense that measures 
of relief are imperatively required. 

I. FARMING   SITUATION 

The farming situation can be understood only when account is taken of the 
• character of the land, and of the nature of its settlement. 

.\bout one-fifth of the land is virtually level; the rest is sloping, but not often 
with grades too severe for successful irrigation. The soil is prevailingly a light 
sandy loam, much of it wind deposited. On the level land and in depressions 
the soil is fairly rich in humus; on the ridges and exposed slopes it often appears 
like pure sand. The soil is underlaid by gravel or by clay at depths varying 
from 2 or 3 feet to 30 or more. The subsoil configuration does not, as a rule, 
lend itself to the formation of a water table accessible to vegetation. Hence suc- 
cessful tillage depends on the development of sufficient humus in the surface soil 
to retard the percolation of irrigation water to the lowe"- levels. 

Where the humus is deficient, a surface exposed bv tillage, as in corn, potato, 
•or beet crops, tends to blow seriously. On windward .slopes two or three days of 
dry wind may entirely bury corn standing 4 inches high in listed rows. A sea- 
son's winds may easily bury a line fence with a drift of sand and soil. It is a 
conservative estimate that three-fourths of the land in the di.strict is subject to 
blowing. 

Yet these extremely light soils show very good yields of alfalfa and sweet- 
clover, when adcquat<>ly watered. If kept under such crops for a number of 
years, with abundant barnyard manure supplied, these soils can unquestionably 
be stabilized and made to yield satisfactory crops of beets, potatoes, small grain 
and even corn. In older sections of the valley there are farms now extraordinarily 
productive that liave a record for blowing as seriously before they were stabilized 
|jy good tillage. 

The |)roblern of irrigating the prevailing type of sloping field in Northport 
presents certain special features. Very little leveling is re<|uired. Bvit the 
fanner's main laterals, cutting through the light soil at a fairly stiff grade, 
promptly become gullies unless they are controlled by frequent concrete drops. 
These may represent a cost ranging as high as $15 or even -S25 an acre. There 
api)ears to be a very serious loss of water in tlie field laterals. When the water 
is turned into them, nmch of it plunges straight down through the sand. The 
irrigator is compelled to watch his water more carefully and get it more promptly 
over the soil than in most other districts. He ought to begin watering earlier 
than the irrigator on lands with heavier soil, to press forward as rapidly as 
possible the net of rootlets in his growing crops. This implies an irrigator of 
energy and skill well above the ordinary level. 

Not to pursue further this discussion of the character of the laud, it is plain 
that the conditions of the soil demand a scheme of tillage based on hay, pasture 
and dairying or stock-raising, with only occasional row crops until the land has 
become stabilized by the formation of humus. They demand also unusually 
faithful and skillful irrigation practice. 

The Northport division is an outstanding example of those projects in which 
the Government has supplied water to lands already settled. The number of 
unoccupied farm units was altogether negligible. Accordingly there was no 
possibility of selective settlement. The problem was one of making irrigation 
farmers out of a farm population without previous irrigation experience, and 
without any specified capital equipment. 

Some of the settlers had entered upon their holdings in the eighties or nineties 
•of the last century.    More of the lands were homesteaded after the launching of 
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the Pathfinder Dam and in the expectation that water would be available in a 
brief period of time. The settlers lived by cattle raising, or by the precarious 
crops which could be produced by dry farming methods in years of unusual 
rainfall. Tne effect of such farming was to destroy the humus produced by 
thousands of years of prairie vegetation. The old fields of the district are notably 
inferior to those which have been recently broken. 

Not until 1920 did water first become availatjle for any part of the project. 
Many of the original homesteaders had become discouraged and had abandoned 
their claims to otliers equally devoid of capital; others, having patented their 
lands, sold them to speculators. Since the completion of the project no small 
number of farms have changed hands. It remains true, nevertheless, that the 
main part of the owner population comes down from the pre-irrigation period. 
These farmers have had to pick up their irrigation practice from the suggestions 
of the division manager, or from the advice of farmers in the older irrigated 
districts. 

There is no doubt that the average farmer has made progress in irrigation 
technique. But he is still far from being an expert irrigator. A considerable 
fraction of the present body of farmers can probably never acquire the technique. 
Most of the farmers recognize that their husbandry ought to be based on live 
stock and hay; but of the owners not many can command tlie capital or credit 
that would be required to stock their farms adequately. 

The best lands are almost all operated by tenants. Thus in Class I, 2,372 
acres are operated by tenants, 28.5 acres by owners. Many of the tenants have 
been trained in irrigation practice in the older irrigated districts in the valley. 
They are not the best tenants in the valley, because the Northport lands are not 
so attractive, under the prevailing crop share plan, as some of the lands in otlier 
districts. Nevertheless, most of the Class I lands and also most of the Class II 
lands, are fairly well handled. They are, however, too generally cropped in 
beets for the permanent good of tlie land. Here, too, a development of stock 
raising would he desirable. 

In sununary, the .Xorthport lands require unusually skillful handling, and an 
unusually large capital equipment of livestock. Many are in fact operated by 
men wliose skill as irrigators leaves much to be desired (original settlers), or who 
have small incentive to handle the land well (tenants). So far as the owning 
farmers are concerned, very few of them can command the minimum capital 
retpiired for carrying through a satisfactory live stock program. 

It is this situation which accounts for the low productivity—•'i!20.99 per acre 
cropped in 1928. Even this figure exaggerates the prosperity of the district. It 
is swelled by the comparatively large figvires (gross) for beets, which in many 
instances produce no net surplus above cost. -Vn equal average from general 
fanning would have indicated a far more prosperous community. 

11.   LAND   TENUBE 

Of the 14,743 acres for which figures are available, 9,739 are operated by 
tenants 5,004 by owners, the percentages being 66 and 34, respectively. Of the 
Class I land 89 per cent is t«nant opeatod; of Class II, 83 per cent; Class III, 
72 per cent; Class IV, 37 jiei cent; Class V, 54 per cent. 

The prevalence of tenantry in the first three classes is explainable in terms of 
the technique of sugar-beet production. Throughout the valley land capable of 
producing large yields of beets is held at higher prices than the working farmer 
can afford, and is parceled out to tenants who assume tlie risks of production and 
pay over to the landowner one-fifth of the beets. These tenants are not as a rule 
men who are climbing the ladder to ownership. Their amliition is rather to 
move from land which yields 10 tons of beets, which merely pays them a sub- 
sistence wage, to lands that yield 15 or 20 tons and comfortable profits. Their 
tenure is commonly for the year only, but in default of better openings they may 
remain year after year. Naturally they are held l)y contract to keep the soil in 
condition by rotation and manuring and by the proper application of water. 
Such contracts do not operate so effectively as the interest of the owning farmer. 
It is questionable whether this system can work to the permanent good of even 
the Class I and II lands in Northport, many of which are subject to blowing. 

Class IV land, with 63 per cent operated by owners, and Class V land, with 46 
per cent, are the strongholds of the owning farmer. Not much of the land of 
either class is suitable for beet growing. Class V land is rough and thin, and does 
not at present yield water charges together with a fair living for the owner or 
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tenant.    It is, however, by no means so liopeless as Class V lands in many other 
grojects. It is capable of producing fair yields of alfalfa and sweet clover, 

oth Class IV and Class V lands must depend mainly on dairving or stock raising 
for permanent solvency. A good living could be made on Class IV lands, ade- 
quately equipped with dairy herds and well managed, and a fair living on most 
of Class V. There is, however, hardly a single farm in these classes which is 
either adequately stocked or skillfully managed. 

In sum the land tenure situation inNorthport is very unsatisfactory. Even if 
all social and political considerations bearing on farm ownership are omitted, the 
technical character of the Northport lands is such as to make it highly desirable 
that the farmer sliould own the land he tills. 

III.   THE   CREDIT   SITUATION 

The total mortgage indebtedness of the water users in the Northport division 
stood at $282,742 on Januarv 1, 1929. Of this amount $128,204 was held by 
banks and loan companies. I'he rate of interest ranges from 6 to 10 per cent, but 
very few loans can be negotiated at the lower figure. In general, chattel mort- 
gages and short-time crop loans pay 10 per cent. Most mortgage loans from 
Individuals pay 7 per cent, with commi-ssions; some 8 per cent without commis- 
sion. It is a safe estimate that the aggregate interest bill together with commis- 
sions amount to $25,000 a year, rather more than twice the Governmeut's 
con.struction charge. 

As compared with the indebtedness of other rural communities, tliat of North- 
port is not crushing. It is probably tiot in excess of 40 per cent of the value 
of the real property of the community. The interest burden, however, is much 
too heavy. Probably at least $5,000 could be saved if money could be supplied 
at a uniform rate of 6 per cent. 

The banks of the valley, however, cannot supply money at a 6 per cent rate. 
They have been hard hit in recent years, and many of them are now closed down 
or in the hands of the State banking commission. Most of the remaining banks 
are burdened with frozen assets, and are trying, through conservative business 
at high rates, to recover their position. The federal farm loan bank is averse 
to lending on irrigation district proi)erty. Its agent is reported to have stated 
that the bank regards the Government construction charge of $70 an acre as a 
prior lien. This would of course eliminate any equity except on Class 1 lands, 
which arc valued at around $100 an acre. The Joint Stock Land Bank of Fre- 
mont takes the same position, and apparently other banks and insurance compan- 
ies are doing the same. It may be assumed that the banks and loan companies, 
which now hold mortgages for $128,204 will seek to collect as promptly as possible. 

A dairy cattle loan association under the jiatronage of the Union Pacific has 
extended loans for building up dairy herds in some parts of the valley. Its 
funds arc limited, and it does not take chances on a community whose finances 
are so embarrassed as those of Northport. 

It is tlie literal truth that a Northport farmer, seeking to equip his farm with 
a dairy herd which would yield Iiim an income sufficient to meet his obligations 
to the Goverimicnt and at the same time build up his land, would be unable to 
.secure credit for the purpose anywhere, even though he has a considerable 
equity in his place and is morally a good risk. 

IV.   WATER   SUPPLY 

While the settlers in Northport once got on somehow without irrigation water, 
their whole scheme of life now depends on a secure and not too costly supply. 
Their present supply is neither secure nor certain in cost. 

The water is delivered to Northport through the main canal of the fanners' 
irrigation district, linder the carriage contract, originally negotiated between 
the Government and the farmers' irrigation district, and transferred without modi- 
fication to the Northport district. Northport receives 250 second-feet of water 
and meets one fifth of the cost of operation and maintenance of the farmers' 
main canal. In practice, the Farmers' Irrigation District Board makes up an 
estimate of the cost of operating and maintaining the canal and bills Northport 
for one-fifth of it. If the cost exceeds the estimate, a deficiency item is added to 
the following year's estimate for Northport; if the cost falls short of the estimate, 
a corresponding deduction is made in favor of Northport. 

In the ordinary case, the carriage cost is around $8,000, or about 50 cents an 
acre on the irrigable land in the Northport district.    This charge, together with 
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overhead and maintenance of the district's own ditches, puts the ordinary cost 
of water at $1.40 an acre—apart from construction charges. Tliis is about 15 
cents an acre more than other North Platte districts pay under the Government 
project. 

The boolckeeping of the farmers' irrigation district is not sufficiently clear 
to show exactly what items go into the operation and maintenance of the main 
canal apart from the rest of the plant. But on the face of the figures it costs 
$250 more per mile to operate the farmers' canal than the larger Government 
interstate canal, which roughly parallels it and through a higher and more 
difficult terrain. Nor does the farmers' district appear to spend so much on 
keeping its canal in good condition as does the Government. Accordingly, it is 
more than probably that Northport is being charged too much for the carrying 
of its water. The manager of the farmers' district does indeed assert that 

.. $8,000 is too little; that tlie farmers' district Icses money at that figure. His 
argument, however, is not convincing enough to deserve repeating. 

Much more serious, however, is the constant risk that the farmers' canal may 
require important replacements at structures. One-fifth of the cost of these, 
under the carriage contract, must be borne by Northport. One such structure 
was replaced in the current year at a cost of about $38,000, of which sum more 
than $7,500 was billed to Northport, or approximately 50 cents an acre. 

From the account of the condition of the farmers' canal given orally by Mr. 
Parsons, the manager, it appears that there are many weak jjoints where serious 
breaks are possible. This opinion is confirmed by Government representatives 
in the valley. In the writer's judgment no prudent investor would buy land in 
Northport on any other assumption than that major repairs on the farmers' 
canal would involve Northport in expenditures averaging $7,500 a year for the 
next 10 years. This means that the cost of water—apart from construction 
charges—is likely to be 60 cents an acre more than in other division of the project. 

Moreover a serious break in the canal at the time of maximum need for water 
might destroy a whole season's crops. All irrigated agriculture runs some risk 
of tliis nature, but few main ditches have been permitted to fall into the condition 
of disrepair which characterizes the farmers' canal. 

It has been indicated that the district of Northport is unable to check up 
the figures for ordinary canal costs, to determine whether they are reasonable. 
Neither is the district able to check up the cost of new structures, for which 
it meets one-fifth of the bill. 

No doubt the Northport district could legally refuse to pay charges that 
appear on their face to be excessive, and force the production in court of the 
books of the farmers' district and their analysis by expert cost accountants. 
The Northport district has, however, no money for litigation. Furthermore, in 
its present weak condition the Northport district needs to keep in the good 
graces of the farmers' district. The farmers' district may by more or less inten- 
tional oversight fail to let the water come through to the Northport headgates. 
While Northport can force delivery through the courts, or through pressure 
applied under very uncertain authority by the superintendent of the project, 
who controls the Pathfinder water on whicli the farmers' district as well as 
Northport depends, precious time may be lost and growing crops may be severely 
damaged. 

In sum, the water supply of the Northport district is expensive and precarious. 
The district will never be on a sound economic basis'until its relations with 
the fanners' district have been regularized, either thro\igh court action or through 
Goverimient intervention. Court action will remain impracticable until the 
financial position of the Northport district has been strengthened sufficiently to 
carry the cost of litigation. 

v.   FISCAL   SITUATION 

The gravity of the fiscal situation is sufficiently indicated by the figures for 
district tax delinquencies. The principal of such delinquencies amounted on 
March 15, 1929, to $45,489; the interest computed to May 1, 1929, amounted to 
$17,753, a total of over $63,000. 

With this very substantial sum to its apparent credit, the district is quite 
without cash to meet its own operation and maintenance, its paj'ments to the 
farmers' irrigation district for carriage and its payments to the Government 
on construction. It is forced to sell warrants, secured on new levies. Its 
volume of warrants outstanding exceeds $40,000 and tends to increase.    It is 
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doubtful how much longer this situation can continue without forcing the district 
warrants to a discount, or dtstroying their market altogether. 

In some cases the legality of the levies on which taxes are now delinquent is 
in doubt. In a larger proportion of cases, while the levies were unquestionably 
lawful, a drastic collection of delinquent taxes might involve the sale of the 
land for taxes. This is especially true in the case of Class V and even Class IV 
lands. These are the classes in which owner operation is most common. The 
board and the manager are naturally reluctant to force the foreclosure of these 
lands, having no certainty that the owners would be replaced by others more 
able to meet the district charges. Moreover, a question of fundamental justice 
appears to be involved. These farmers in many instances settled their lands 
in anticipation of a water supply, long before the water actually became avail- 
able. In the period of waiting they exhausted their small capitals, their hopes 
and energies, and often the fertility of their soil. It would not reflect creditably 
on the management of the district if the coming of the water resulted in their 
final ruin. 

But a very large part of the acreage on whicli taxes are delinquent is in Classes 
I to III; of the acreage in Class I, 43 per cent has delinquencies against it; 40 
per cent in Class II; 52 per cent in Class III. Very little land in Class III is 
held at less than $40 an acre; Class II lands may be conservatively valued at 
$50 to $75; Class I lands arc wortli $100 an acre or more. It is unreasonable 
to supjjose that the owners of these lands would fail to find the means to clear 
off the delinquencies if they felt that the district really meant to present the 
alternative of collecting or foreclosing. 

Under the contract of 1926 delinquent charges for 1925 and 1926 to the United 
States were funded—that is, added to the construction charges; taxes levied to 
meet tliose charges^ were refunded to the taxpayer, if collected, canceled if de- 
linquent. This unfortunate precedent has apparently much to do with the 
failure to pay up delinquencies on the part of those who are well able to pay. 
They hope that sooner or later a cancellation policy will be adopted by the 
Government. It is true that the delinquent taxes are due, not to the Govern- 
ment but to the district itself. The cancellation of back taxes would cut the 
ground from under the districts finances, without affecting the financial relation 
to the Government. But the delinquent taxpayers do not always draw these 
distinctions. 

No doubt a strong management of the district could force collections in spito 
of the disposition of the taxpayer to procrastinate in the hope of relief. The dis- 
trict does not now enjoy a strong management. Of the three members of the 
board, two, wliile honest and honorable men, are themselves delinquent taxpayers. 
The manager holds office through appointment by the board, and would obviously 
be hampered in his efforts to clear up delinquent taxes by their situation, even if 
he earnestly desired to force collections. He would moreover become extremely 
unpopular. Under the contract with the Government he is indeed subject to 
removal by the Secretary of the Interior if his management is unsatisfactory. 
But the Secretary is far away and the delinquent taxpayers are at his door. 

VI.   LACK OF LEADERSHIP 

One fails to discover anywhere in the district evidence of the existence of strong 
leadership. The impression given by board and manager is one of drifting and 
bewilderment. The superintendent and the counsel of the North Platte project 
have given much excellent advice on fiscal policy—advice which, if followed from 
1926, when the contract was drawn, would have established tlie finances of the 
district on a sound basis. Tlie district has failed to develop or support leaders 
who either could or would follow sound advice. 

Undoubtedly there are stronger men in the district than the present board 
membership. But the water users at large exhibit the most complete apathy 
toward the management of district affairs. Only a handful turn out for district 
elections, antl the choice of board members is a matter of chance, somewhat 
guided, apparently, by the intervention of influences that do not wish a strong 
policy adopted. 

In the nature of the case leadership must be assumed by the manager. A 
board consisting of hard working farmers, even if representative of the best ma- 
terial in the district, could hardly be expected to conduct directly the manage- 
ment of an enterprise on which the fortunes of every water user are dependent 
and in which the Government has a nomuial investment of over a million dollars. 
The board can properly be expected to function only as a lay element, legally 
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responsible for action based on the expert recomaiendations of a professional 
manager.    It does not now enjoy such expert management. 

Vn.   ATTITUDE   TOWARD  THE   GOVERNMENT 

It is often alleged that the Northport di.strict is seething with discontent 
over the policy of the Government, and charges the Government with failure to 
live up to its promises. So far as the latter charge Is concerned, the investigator 
failed, after diligent inquiry, to find any foundation for it. 

The board, the manager, the counsel for the district, and many of the water 
users, are insistent upon the need of a 10-year moratorium on construction 
charges. It is probaljly true that the majority sentiment of the district supports 
this demand. Conversations with water users, liowever, indicated that the com- 
munity is by no means clear as to the practical effect of a moratorium. What 
the most eiriljarrassefl fraction of the district, the operators of Class V and Class 
IV laud.a, desire, relief from operation and maintenance charges, could not be 
attained through a moratorium on construction. Neither would the tenants, 
who make up the majority of the operators, receive the slightest benefit from a 
moratorium of this character. The lion's share would go to the owners of the 
land in Classes I, II, and III. It would raise the price of these lands, no doubt, 
but it would have no effect on tenures nor on the character of tillage. 

Nor would a moratorium necessarily strengthen the financial position of the 
district as sudi. The owners of the good lands would no doubt be better able to 
clear off their delinquent taxes, but it does not follow that they would do so 
tmless compelled by a management strong enough to compel them to pay with or 
without a moratorium. 

Naturally, within the district and outside of it there are many who feel tHat 
any payment to the Government withdraws funds from the valley and is there- 
fore undesirable. Not much weight, however, should be given to this purely 
localistic and theoretical view. 

CONCLUSION 

Economically, fiscally, socially, and politically the condition of the Northport 
district is decidedly unsatisfactory. If a final judgment were to be drawn at 
the present time as to the wisdom of using reclamation funds for the creation of 
this district, this judgment would necessarily lean toward the negative. North- 
port is not such a community of prosperous, happy, independent home-owning 
farmers as the Government should spend money in establishing. 

Only nine years have passed, however, since water first became available, 
and more than nine years are required to transform a community of dry fanners 
into efficient irrigators. Is it not possible that when the district has had 10 years 
more of experiene, most of the difficulties analyzed above will have disappeared, 
without any action on the part of the Government? 

This is indeed possible. It is also jjossible that the situation may go from bad 
to worse. Indeed, this is probable, so far as the fiscal situation is concerned, and 
the fiscal situation is crucial for the credit and the spirit of the community, public 
and private. As has been indicated, the warrant indebtedness of the district 
tends steadily to grow; by the end of the present calendar year the district will 
have issued warrants up to the legal limit on the levies collectible May 1 of next 
year. If a bad break occurs in the farmers' irrigation district canal the Northport 
district will be obligated to pay a large sum for which it has no funds whatever 
available. In the circumstances, it is not only possible, but probable that the 
district will repudiate the construction charges due the Government under the 
contract now in force. 

By the terms of the contract the Government may refuse to supply water if the 
construction charges are not paid. If it did so, and restored Northport to the 
desert, a flame of anti-Government sentiment would run through the whole 
North Plattc Valley. It would not be surprising if something in the nature of a 
strike against the Government occurred, every district refusing to pay its con- 
struction charges. If the Government continued to supply water in spite of the 
repudiation of construction charges, every other district would cry out against 
the discrimination and would seek relief from its own burdens. 

In the light of these con.siderations the problem of the Northport district must 
be regarded as potentially grave, deserving special consideration quite apart 
from the general problems of reclamation and settlement. 

' 
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RECOMMENDATIONS 

(a) It is the judgment of the investigator that the proposed moratorium on 
construction charges, the onh' proposal the district itself has seriously advanced, 
would offer no substantial relief. The payment of $12,000 to tlie Government 
is a relatively small item among the burdens under which the district labors. 
Moreover the benefits accruing from a 10-year suspension of construction charges 
would accrue mainly to the owners of the better lands, which are almost all tenant 
farmed. It would not benefit the owners of Class V lands at all, and would 
benefit those of Class IV^ lands insignificantly. 

If the demand is to deserve any consideration at all, it should be amended to 
involve the strict collection of all construction payments and their appUcation 
in relief of operation and maintenance cliarges, which rest equally on all acreage, 
but burden the poorest lands most heavily. 

(6) The first objective of Government policy should be the increase in the 
productive power of the district. Here an improvement in the credit situation 
is vital. 

As has been indicated above, the securing of loans on land at a reasonable rate 
is greatly hampered by the widely accepted assumption that the Government 
construction charge of $70 an acre is a prior lien to be taken at its face value. 
The assumption is indeed without warrant either in law or in financial fact. The 
present value of the Government claim upon the land is not $70 an acre, but 
about $20 an acre. But this consideration is immaterial so long as the Federal 
land bank, the joint-stock land batiks, the loan companies, and the entire local 
community measure the burden by the nominal value of the construction charge. 

It would vastly improve tlie laud-credit situation of the district if the Govern- 
ment should substitute for its nominal construction charge an interest-bearing 
bond with a face value equal to the present value of the prospective payments 
on construction. This present value is probably not more than $20 an acre on 
the average. A professional accountant would, however, determine the exact 
amount; the bond would bear the same rate of interest as was employed in com- 
imting the present value. Naturally, the burden would rest unequally on the 
acreage, according to class, ranging perhaps from $10 to $40 an acre. 

It is obvious that such a substitution would cost the Government not one 
single dollar. The district would indeed have every incentive to anticipate its 
payments in order to save interest and if this were done the aggregate interest 
and principal payments might not foot up to $70. If, however, the Government 
chose to spread out the expenditure its revolving fund, as under the present 
contract, it would only need to invest part of the payments in its own securities. 
It could thus assure itself of the nominal value of its construction charge, within 
the same number of years. 

While the Government would lose nothing by such a rearrangement of its con- 
struction repayment contract, the district would gain enormously. Every land- 
owner would feel that he had only bonds ranging from $10 to $40 an acre against 
him, instead of the $70 at which he now erroneously estimates his burden. He 
would feel himself in a privileged position in comparison with the farmers' irri- 
gation district water users, who liave against them bonds of $50 an acre. There 
is hardly a non-Government district in the valley which is not bonded more 
heavily than Northport would be under this plan. 

The effect on the lenders of credit would be notable. Instead of gaging the 
farmer's equity by the excess of the value of his land above $70 (in a majority 
of cases nil) they would gage it by the excess over the bonds resting on his acreage 
—in almost all instances a substantial sura. The buyer of land would likewise 
revise his estimate of tlie burden resting on it. At present he assumes that 
Northport lands are heavily burdened by construction charges, and as a conse- 
quence there is virtually no movement of land in Northport, no replacement 
of incompetent owners by competent ones. This situation would be promptly 
remedied by the reform here proposed. 

The investigator has suggested this plan tentatively to some of the most 
active leaders of the movement for a moratorium. They agreed not only at 
once, but on mature consideration, that such a plan would represent a greater 
measure of relief to the district tlian the moratorium. They agreed that it would 
improve the credit of the district to such an extent that the savings through 
lower interest might soon be equivalent to the present construction charge. 

In drawing up the terms of such a revised contract, the Government could 
fix the initial payments at modest figures, since any deferred payment would 
be funded into an interest bearing obligation, not, as now, into one which bears 
no interest and therefore presents a perennial temptation to postponement. 

10240&—30 7 
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Furthermore, any petitions from the district for additional Government 
ser\'ices as, for example, for drainage, would be controlled by the consideration 
that the cost would be merged into the interest bearing debt. 

The Government would naturally permit the district either to anticipate 
payments or to invest in its own bonds, with a view to meeting unforseen 
emergencies. At presapt many reclamation districts carry surplus funds, which 
arc not in all cases too safely handled. They are reluctant to use them in anti- 
cipation of Government charges, because they receive no allowance for interest. 
With the proposed change in the form of contract, the whole community would 
regard it as good business to anticipate Government charges and thus reduce the 
interest burden resting on the district. 

(c) While cheaper and more adequate land credit is of enormous importance 
to the district, it would solve in only a minor degree the problem of supplying 
credit for the financing of dairying and stock raising, the only secure basis of 
prosperity on a majority of the lands of the district. There are at present no 
adequate private supplies of such credit. Therefore it should be considered 
seriously whether the Government, having launched the district and therefore 
having a permanent interest in its prospeptj', should not itself supply the needed 
credit through reclamation funds, as contemplated in the Kendrick-Winter bill. 

It goes without saying tliat the Government should not supply credits unless 
a machinery of administration could be set up which would insure their safe and 
judicious placing. It does not appear, however, that the problem of devising 
such machinery is one of insuperable difficulty. Tlie following tentative plan 
may be suggestive: 

Set up a board of three, consisting of the manager of the district, the counsel 
of the project, and an agricultural adviser, supplied to the district if possible by 
the Department of Agriculture, or by the State Agricultural College. 

Loans would be made only for specific purposes, investigated by the agricul- 
tural adviser and approved by the board. 

It may be noted, first, that such a macliinery would operate toward encourag- 
ing farm ownership, since stock and improvement loans could not safely be 
e.vtended to tenants on annual or other sliort term tenure. 

Further, it may be noted that such a plan would not only supply the district 
with an agricultural adviser to make suggestions as to improvements in technique, 
but it would place him in a strategic position for insisting on good technique, 
such as no adviser without visible function would hold. 

(d) The Secretary of the Interior .should make an official inquiry into the 
administration of the present manager of the district, and if convinced tliat he 
is not managing the finances of the district with the vigor that the case requires, 
should insist on his removal and replacement by a stronger man. It would be 
desirable, however, that such action, whicii might increase the unrest of the 
district if taken alone, sliould be accompanied by positive measures such as have 
been indicated above, toward improving the economic position of the distript. 

(e) Tlie Government should take account of the fact that the Northport 
district, being supplied with water tlirough the farmers' canal, is at a disadvantage 
as compared with otlier districts establislicd on Government projects, and should 
endeavor to assist the Northport district in securing a revised carriage contract 
at a fixed cliarge which tlie Northport district can bear, in place of the present 
indefinite and fluctuating charge. 

The writer of tliis report is aware that the two of his recommehdations which 
are most vital, namely the revision of the contract and the supplying of loanable 
funds, can be realized only through new legislation. But he bcHeves that the 
situation of the Northport district is actually so discouraging to the water users, 
and potentially so dangerous to the prestige of the Reclamation Service, that the 
department ought not to shrink from the effort of securing such legislation. 

It may be said that if such legislation were enacted in favor of the Northport 
district its benefits ought to be extended to all Government projects. The 
writer does not propose so aml^itious a program, but he ventures to suggest that 
if every project without exception transmitted its present plan of construction 
payments into a prsent-value interest bearing bond, the position of both the dis- 
tricts and the Reclamation Service would be immensely straightened. And the 
same thing would be true of the generalization of a plan of stock and improve- 
ment credit, so administered as to make a functional place for an export agricul- 
tural adviser and to favor the development of owner operation instead of the 
system of permatient tenancy which now tends to fasten itself upon reclamation 
lands. 
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UMATILLA PROJECT, OREGON 

EAST DIVISION (HEKMISTON IRRIGATION DISTRICT) 

(By H. J. Ott, E. L. Jackson, F. L. Jewett, T. W. Botkin, and New Madden) 

1. INTRODUCTION 

In the spring of 1929 the settlers of the east division of the Umatilla project 
assembled at a meeting of the Umatilla Project Farm Bureau, appointed a com- 
mittee composed of Henry Ott, F. L. Jewett, and E. L. Jackson to find ways and 
means of bettering the present serious condition of our farmers, and this committee 
requested that this project be included in the economic survey of projects to be 
held this summer. 

Dr. Elwood Mead, Commissioner of Reclamation, in answer to this request, 
replied that it was impossible to make any changes in the plans for the economic 
inquiry, but that if this committee would prepare a full statement of the economic 
problems of the project it would be considered as carefully as if some one had 
been sent here to collect the information. 

This committee appointed by the farm bureau and assisted by the board of 
directors of the Hermiston irrigation district, has prepared this report. 

2.   EARLY   HISTORY   OF   PROJECT 

The project was first investigated by F. H. Newell, head of the Reclamation 
Service, at the request of citizens interested, and before the construction of the 
project began, agreements were entered into to pay for the works the sum of 
$60 per acre in 10 annual installments of $6 each and an annual operation and 
maintenance charge of SI per year the first j'ear and .$1.30 per year thereafter. 
The lands included in the project were both Government and privately owned. 
The first settlement began in the year 1908 and the prices at which raw lands 
were sold varied from $50 to $250 per acre. Irrigation water was available for 
the first unit in the spring of 1908. Settlement of all farm units followed rapidly 
so that in the two or three years following a resident owner was living on practi- 
cally every homestead and desert claim, and much of the privately owned land 
was settled and improved. This early settlement of the project was caused by 
the statements made by the Reclamation Service assuring prospective settlers 
that 2.8 acre-feet of water was ample for raising crops; that for the $60 construc- 
tion charge water would be delivered to each 40-acre tract; that the soil was a 
rich volcanic ash suited to the growth of orchard and vine crops, and that from 
10 to 20 acres was adequate to support a famUy. 

Most of the early settlers had sufficient capital and spent it lavishly in trying to 
grow orchards and other crops, but unsuccessfully. It seemed that the man who 
had capital spent and lost it all, while the few with little or no capit-al had to work 
for those who had and were just as well or better off in the end. 

3.   CONSTRUCTION   AND   OPERATION   AND   MAINTENANCE   CHARGES 

The record of payment of construction charges of $6 per year was good for two 
or three years, but most of those early construction payments were paid out of 
capital, not from the proceeds of the farms. 

It was soon found that the people could not pay an annual charge of $6 per 
acre and the payments were changed to a graduated scale about the year 1912, 
making the first few of the 10 annual payments small, and the last few large, but 
even then there were many delinquents, and those who took advantage of the 
graduated scale of payments were charged an additional SIO per acre for the 
privilege. Even with graduated payments the settlers fell behind in their pay- 
ments from the start and Congress passed the 20-year extension act, approved on 
August 13, 1914, under which construction charge payments were extended over 
a period of 20 years in graduated installments of 2 per cent for four years, 4 per 
cent for two years, and 6 per cent for 14 years, with a penalty of 1 per cent per 
month for any installments not so paid. 

Under this extension act the charges for construction and for operation and 
maintenance were never fully paid when due, and in 1921 immediately after the 
organization of the Hermiston irrigation district, a new contract was made 
whereby that district assumed liability for the total construction and all operation 
and maintenance charges and were given 20 years from the date of the contract 
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for payment according to the terms of the extension act.    At that time the 
amounts which the district agreed to pay were as follows: 
Construction charge  _   $805, 577. 46 
Improvements and reconstruction  760, 000. 00 
Deficit in operation and maintenance, 1914 to 1920, inclusive  26, 734. 87 
Deficit in operation and maintenance, prior to 1914  91, 083. 35 

The last three items were called "supplemental construction charges" and 
were not to be payable until after the 20-year period. 

It was also claimed by the Reclamation Service at the date of that contract 
that it had expended 8479,531.41 for construction and operation and maintenance 
over and above the amounts whicli the district in the contract agreed to repay. 

It will l)e seen from the above that practically every year after the opening of 
the project there was a deficit in the amounts due for construction and for opera- 
tion and maintenance. In other words, it has never been demonstrated by the 
Government that the projects lands could paj' the current construction and opera- 
tion and maintenance charges. 

At the time of making the last mentioned contract the uncoUected accrued 
construction charges and penalties up to May 31, 1921, amounted to $28,000 
and the uncoUected accrued operation and maintenance charges to said date 
amounted to $38,000. A supplemental contract for the i)ayment of these amounts 
was made on June 8, 1922, whereby the district was given six years in which to 
pav these delinquent charges, beginning in 1923. 

I'hen after the passage of the act of December 5, 1924, known as the fact 
finders act, a new contract between the Secretary of the Interior and the district 
was entered into on June 23, 1920, by the terms of which the district assumed the 
operation of the project system and the payment of the amounts specified in the 
1921 contract were to be made in annual installments of 5 per cent of the average 
gross annual acre income of the lands in cultivation in the project over the pre- 
ceding 10-year period.    Penalties were reduced to one-half of 1 per centpermonth. 

The lands of the project were then classified and 11,043 acres were classified as 
productive land, 596 acres as temporarily unproductive, and 4,767 acres as un- 
productive and nonirrigable. The owners of these unproductive, or class 6 lands, 
were repaid the amount they had paid for construction, less accrued operation 
and maintenance charges, and their water rights were canceled. 

The record of construction charge payments is as follows: 
Paid prior to 1926   $264, 684. 60 
Paid since 1926..          33,696.46 

Total    -     298, 181. 05 
Present delinquencies: 

1927, 5,960 acres   $11,428.29 
1928 (first half), 10,719 acres         9, 647. 10 

Total       21,075. 30 
Since the 1926 contract the charges for construction and for operation and 

maintenance per acre per year have been as follows: 
1926: Construction, $2.05; operation and maintenance, $2.40. 
1927: Construction, $1.95; operation and maintenance, $1.90. 
1928: Construction, $1,80; operation and maintenance, $1.90. 

The total unpaid construction charge amounts now to approximately $97 per 
acre. 

4.   TAXES   .\ND   OTHER   CBARQGS 

The lands within the project are subject to State and county taxes of approxi- 
matelv $1.50 per acre per year. 

Probably the interest charges on mortgage and other indebtedness will amount 
to an additional $4.50 per acre per year. Practically all the land is now in 
private ownership and taxable. 

B.   IRRIOABLB   ACBEAOE > 

The project works and system were constructed to irrigate 22,000 acres. At 
the time of the 1921 contract we find this number has shrunk to approximate!v 
17,000 acres and at present we find the irrigable acreage to be only 11,131.52 
acres. 
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The number of acres actually cultivated for the last three vears is as follows: 
1926: 7,642 acres. 
1927: 7,116 acres. 
1928: 7,124 acres. 

We have to maintain the same diversion dams, feed canal, reservoir, and prac- 
tically the same distribution system which were constructed to irrigate 22,000 
acres, to irrigate the 7,002 acres in cultivation in 1929, and the cost of this main- 
tenance and the e.vpense of distributing the water must be borue by the lands in 
cultivation. 

There have been in the past many more acres in cultivation than at present, 
and the reason why no more are in cultivation now is that it is not profitable to 
the owners to put any more in cultivation under present conditions. 

6.   COST   OP   FARMS 

The first cost of the various farms on the project varies from nothing for home- 
steads to $250 per acre for raw land. 

The buildings on all of the farms are of frame construction and the houses are 
generally small, of low cost but fairly comfortable. There are very few large 
barns and most of the barns are merely sheds. The farm equipment on the 
project is estimates to be worth about $44,000. 

7.   CLASS  OF  FARMF.RS 

A large percentage of the original farmers on the project were inexperienced in 
irrigation and were attracted to these lands by the literature put out by the 
Reclamation Service. They had considerable capital. The present farmers are, 
in our opinion, 90 per cent capable and efficient, but are lacking in capital. About 
26 per cent arc renters. 

8.   PRICES   OP   LAND 

At the beginning of the project land sold for from $50 to $250 per acre, but it is 
not now considered that raw land has any value and it can not be sold. Raw 
land can now be had for accrued taxed and water charges. Land with consider- 
able improvements and cultivation can be bought for from $50 to $100 per acre, 
and on almost any terms. 

We estimate the present cost of developing new land to be as follows: 
I'er acre 

(a) Cost of land, taxes, and accrued water charges  $20 
(6) LeveUng and seeding  100 
(c) Building, fences, well  80 
(rf) Farm equipment  20 

Total, per acre cost..    220 
The cost of leveling the land is very high, owing to the unfavorable topography 

and the tendency of the loose soil to blow. The new settler on a 40-acre tract 
needs $5,000 in cash, and credit for a like amount running for long time at a low 
rate of interest. No credit can be secured by the settlers here at the present 
time, as all loan agencies have refused to accept these lands as security. If credit 
could be provided, we think it should come from the Federal Government. 

There is no present demand for raw land. Few have the necessary capital 
and credit and none seems to be willing to undertake the new^ development under 
present conditions. 

9.   SOIL 

The soil was recommended by the Reclamation Service as being a volcanic 
ash and very fertile. Experience has shown it to be very sandy and porous and 
infertile. 

In the beginning settlement was effected rapidly. The original settlers, in 
the main, had sufficient capital and believed they could make a living and pay all 
wat^r charges, from the soil. Taxes were low at that time and credit was easily 
secured, as the loan ageticies had not found out by experience that the security 
was not satisfactory. Health conditions on the project have been above the 
average, and while rabbits and insects have caused some damage, they did not 
affect the early settlement. Markets for i)roducts have been usually good. 
Portland is 200 miles away. Transportation is favorable. The project has never 
lacked for expert advice, as this has always been available through the county 
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agents, and excellent service has been rendered by the Oregon Agricultural 
College experts and the local experiment station. At present diversified farming 
is followed and the two major operations are chickens and dairying. From 15 
to 40 acres are necessary, per family, according to what program is followed. 
However, diversification is difficult, owing to the heavy winds and light soils. 

10. CROP   RETURNS 

The per acre values of the crops grown on the project in the year in 1928 are as 
follows: 
Alfalfa $20     Oats   $14 
Apples    19 
Barley  13 
Corn  27 
Corn fodder for ensilage  35 
Gardens .  79 
SmaO fruits  106 

Hay (other than alfalfa)  9 
Pasture  11 
Potatoes  40 
Wheat  12 
Miscellaneous (only 21 acres)  197 

The average per acre value of all crops in 1928 was $19.68. 

U.   NEEDED   CON.STRUCTION   AND   REPLACEMENTS 

Under the contract of 1921 the United States agreed to expend the sum of 
$780,000 in reconstruction, additional laterals, and betterments, and a consider- 
able amount of this sum has not been spent, and the Reclamation Bureau refuses 
to expend any more. 

The system wliich was turned over to the district in 1926 was supposed to bo 
complete but we now estimate that an expenditure of about 862,200 will have to 
be made within the next five years to replace worn-out or faulty constr\iction. 
This estimate is itemized as follows: 
"M" canal, 9,000 feet lining    $27,000 
"M-R" lateral, 8,000 feet lining .  5, 000 
"I" lateral, 225 cubic yards at $16    3, 600 
Feed canal, clean and patch  5, 600 
Flannigan pipe, replace  2, 000 
"K" hne, replace J  9,000 

Total     52,200 
This will necessitate an assessment of $1.49 per acre per j'ear upon the 7,000 

acres in cultivation, besides the annual assessment for operation and mainte- 
nance. Any unusual break or accident to the system is likely to cause other 
considerable expenditures at any time. The regular budget for operation and 
maintenance is about $14,000, or an assessment of $2 per year on the 7,000 
acres, which wiU pay. Much of the construction and replacement outlined above 
is needed now and at present there is no way of meeting the expense except out 
of operation and maintenance funds. 

12.   NECESSITY- OF   A   COMPACT   PROJECT 

The project distribution system was originally constructed to irrigate 22,000 
acres of land. This irrigable acreage had been gradually reduced to approxi- 
mately 11,000 acres called irrigable, and approximately 7,000 acres actually in 
cultivation. The location of the lands in cultivation is such that the entire 
system must be maintained to carry water to them. Conditions are not favor- 
able for the improvement of the lands classed as irrigable but not in cultivation. 
These lands were left \incultivated on account of poor topography, heavy grad- 
ing necessary, and other causes and will eventually eliminate themselves unless 
much more favorable conditions intervene. It will be impossible for the district 
indefinitely to maintain and reconstruct the present long system to get the 
water to these outlying lands. When the present system to them wears out, 
the district can not raise the money to reconstruct the miles and miles of pipe 
lines and ditches necessary to deliver water to the ends of the system. The 
time will come before very long when these outlying lands must be eliminated 
from the project, and some method must be devised to eliminate them. We 
can find no way of doing this except for Congress to provide funds to purchase 
and cancel the water rights. 
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13.   RESPONSIBILITY   FOR   PRESENT   CONDITION   OF   PROJECT 

Following are some of the unfavorable factors contributing to the present 
adverse conditions on the project, and reasons why more land is not cultivated: 

Lack of fertility of the soil. 
Sandy and porous condition of the soil. 
The extreme tendency of the soil to drift when worked. 
Unfavorable topography necessitating heavy grading. 
Heavy duty of water and necessity of frequent irrigation. 
Killing frosts in late spring and early fall. 
Extreme heat in summer and extreme cold in winter. 
High cost of production and low value of products. 
Insecurity and unstability of future project conditions. 
Depletion of cash and credit, lack of income. 
High taxes, including construction and operation and maintenance charges. 
It has been the uniform experience of the settlers that the soil in its original 

state, lacks fertility for the profitable production of cultivated crops. The early 
efforts were directed mainly along the lines of the production of fruit and truck 
crops. These efforts proved entirely futile in most cases, as some of the apple 
orchards never produced a crop, late spring frosts would regularly freeze the 
fruit, and peaclies, berries, and the early blooming fruits have been almost entirely 
abandoned. After the failure of fruits and truck crops, the settlers turned to 
alfalfa, but it is now generally recognized that alfalfa for market can not be 
produced profitably on these small farms in competition with the large farms of 
other districts where the cost of water and production is much lower. The secur- 
ing of an original stand of alfalfa is expensive, and for some reason after five or 
six years the yield gradually drops until the cost of production becomes higher 
and higher. After the land has been in alfalfa it is more fertile, but after plowing 
the land is subject to erosions and drifting and must be regraded at considerable 
expense at each operation. Due to the extreme porosity of the soil irrigation 
must be frequent. 

The project was settled in the beginning because the people believed that 
because it was a Government project the w-ater supply would be good, the duty 
of wat«r would be low, and tlie lands would be fertile. The Reclamation Service 
reported that the soil was fertile, of volcanic ash; that 28 acre-feet of water per 
acre was sufficient for crops; that the land was adapted to the growing of orchards, 
vine crops, and small fruits; and that from 10 to 20 acres was aniijlc for the 
support of a family; also that the cost of the wat«r right was $60 per acre. 
Even before the opening of the third unit, now commonly called "The Sand 
Hill," soil experts from the Department of Agriculture reported that the soil 
was infertile and very porous, but these reports were evidently not considered 
by tlie Reclamation Service. However, those same lands have since been classi- 
fied by the Government as infertile, unprotluctive, and not susceptii)Ie of success- 
ful cultivation and have been eliminated from the project, but not until after 
the settlers on them had lost their life savings and the most productive years of 
their fives in trj'ing to make homes for their families. 

We believe now tliat tlie project should never liave been constructed. The 
land was too rougli, infertile, sandy, and porous to be adapted to successful devel- 
opment. We believe that the Reclamation Service is responsible for the wasteful 
expenditure not of public money, but of the savings and earnings of the settlers. 
The main object of the settlers has been to make homes for tlieir families on 
farms which they could make support themselves and families. The settlers 
now here still have their homes and desire to keep them and we believe that 
conditions should be made such, as far as it is possible, that they can retain their 
homes and support their families on them. A great mistake has been made, 
and the Government is mainly responsible for it. 

In the above this committee has tried to show the actual conditions as they 
exist; also, to answer as nearly as possible the questions contained in the ques- 
tionnaire prepared for the economic committee recently appointed by the Secre- 
tary. The questionnaire was general and did not fit our conditions as well as it 
might have, had this been the only project under consideration. 

Summing up the whole matter, this committee believes it only fair that all 
parties concerned admit that the project should never have been constructed. 
Before construction was ever started, the Government should have made a study 
of the soil, and if they had done this it would have been found that it would 
cost more than the land would ordinarily have been worth to bring it to a state 
where it would produce profitably.    A study of the topography should have been 
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made, and if it had been made by anyone with experience, it would have been 
found that it would again cost more than the land would ordinarily be worth to 
bring it to a state where it could be irrigated. It is a singular circumstance that 
all of the projects adjoining this one on all sides have very much better soil and 
topography than this, although this was the first one constructed, in other words 
a local comparison would have shown the futility of building this project. 

Even after this, as the work progressed, on account of inexperience and lack 
of knowledge of irrigation, the Government built miles of ditches at heavj' cost 
which were later found to be impractical and water was never turned into them. 
Many concrete structures and many pipe lines were constructed and never used. 
These errors had nothing to do with soil or topography and were engineering 
mistakes. Later on the Government furnished an expert irrigation manager, 
and through lack of knowledge of this kind of soil, he had many farmers change 
their whole irrigation systems and arrange them for a continual flow of water. 
This was unworkable and these systems had to be again rebuilt at heavy cost to 
the land owners, and so it continued year after year, trying one experiment after 
another, producing failure after failure. 

Irrigation was just as new to the people of the United States when this project 
was originated as it was to the Government and probably more so. The average 
man knew nothing about it. There was no objection to the price of the land 
being $200 per acre because it was represented the land would produce from 
5 to 9 tons of alfalfa per acre and at the same time this procedure would put the 
soil in condition to produce tree crops of high value. There was no question 
raised as to the size of the farm unit as the Government had platted its lands in 
tracts of from 10 to 40 acres, each one being of sufficient size to maintain a family 
and make a profit in addition. The diflference in size of the farm units was 
arrived at by location, those close to town being 10 acres and the size larger as the 
distance increased. The size has nothing to do with the soil or other farming 
conditions. There was no question raised as to wat«r as the Government adver- 
tized it would require 2.8 acre-feet and the storage was ample to furnish this 
amount. The cost of water was not questioned as the amount was set at $60 
per acre. 

These costs were small in comparison with returns settlers were led to believe 
they would be able to get. The Government Book of Information sent out 
under date December 15, 1909, states: "Results and Profits. As these lands 
have not been settled long enough to show average results for a term of years, 
for such data we will have to go to the neighboring tracts of irrigated land." 
Hood River apples from $500 to as high as $2,500 per acre; $1,320 net per acre 
from pears in Wenatehee; $700 per acre net from apricots in Wenatchee; $3,500 
per acre for pears at North Yakima on land purchases but six years before at $200 
per acre; $2,784 per acre on dewberries near Hormiston; average of $2,200 per 
acre on peaches at North Yakima in 1907. This same book quotes the price of 
land at from $100 to $250 per acre. Why would not inexperienced people pay 
this price for land if the Government advertised the price and quoted the earnings 
on similar land as above. Under these circumstances the project was quickly 
settled, the Government putting 30 families on one section of homesteads. 

After 20 years of experience, and after trial after trial of all kinds of farming, 
we are forced to the following conclusions: That the Government was wholly 
inexperienced and pitifully ignorant of the actual conditions of this project in 
its earlier years; that thousands of dollars were exi)ended on works that could 
never be used or realized upon in any way; that thousands of dollars have been 
expended on works that have either been replaced at heavy cost or must still 
be replaced; that miles of ditches and pipe lines were built through lands which 
were absolutely worthless and could never be profitably farmed; that we have 
a distribution system long enough in miles for the original 22,000 acres, now 
being supported to actually irrigate 7,000 acres; that hundreds of men and 
women moved onto these lands and wasted the best years of their lives, had 
to fail, and now have left, penniless and enemies to irrigation; that the greatest 
loss has been the suffering caused by reason of a people trying year in and year 
out to do something that was impossible; that the money expended by the settlers 
was a great many times more than the total cost of the project to the Govern- 
ment; that the soil is not capable of heav.v production; that the only .safe kind 
of farming is dairying and poultry farming which will not permit of heavy over- 
head expenses and operating costs; that the rosy pictures of the high yields 
can never be realized; that the size of the project has steadily reduced in culti- 
vated area until it is but 7,000 acres, less than one-third its originally intended 
size; that although the district operates as economically as possible, our operation 
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and maintenance cost is from $2.40 to $1.90 per acre per year; that after paying 
all we could possibly pay during the past 20 years, our building charge is yet 
an average of $97 per acre, notwithstanding the fact that it was to be but $60 per 
acre; that a large part of the building charge paid to the Government lias been 
capital funds and not produced from the land; that almost all of the original annual 
payment of $6 per acre was capital funds, and since payments have been reduced 
and extended we find the landowners getting farther and farther in arears in their 
taxes; in fact, we have a number who have been imable to pay the annual mainte- 
nance charge; that although the district has operated but tliree years it is now 
ready to take over the title to 1,600 acres of lands already abandoned and there are 
many more acres subject to foreclosure; that values are steadily shrinking; that 
•crop returns per acre are steadily growing less; that farm and school population 
is steadily getting less; that on careful survey wo find but three comparatively 
young farmers on the project; that the farm buildings and equipment are becom- 
ing run down and are not being repaired and replaced and kept in condition; 
that practically every farm is for sale; that there is no sale for land at all; that the 
Federal land bank is refusing loans and foreclosing mortgages (private loan com- 
panies quit some years ago); that we have a case in point under date July 30, 1929 
in which a Federal land bank loan was paid in full amounting to $3,000, the 
borrower holding stock for 5 per cent amounting to $15 and the bank is now 
offering this borrower $30 in pajTnent of his stock, making the bank's estimate 

•of the value of the local association stock to be 20 cents on the dollar. 
This committee has recently had the opportunity of showing the project to 

Mr. Kreutzer, director of reclamation economics. He now has personal knowledge 
of the physical condition of at least some of its works; he has had opportunity 
to see the run-down condition of the project as a whole; he has had opportunity 
to personally interview the two outstanding owners of the two best farms on 
the project, man who have lived and farmed here many years. We believe he 
now has personal knowledge of conditions as they exist here at the present time. 
Regardless of who or what was originally at fault on this project, we believe vou 
must realize with us that the time has now come when we must have relief. You 
must realize with us the great injustice that has been done and the inability of 
any of us to go back and correct it. No one now living can say with certainty 
that the district can go forward indefinitely under any conditions, but it must be 
apparent to all that there is not the slightest reason why further losses and suffering 
should be cause by the further collection of money for building charges. 

We believe the present executives of the Bureau of Reclamation liave enough 
personal information to know our almost exact condition. We believe the 
committee recently named to make a report on this project have all the personal 
information that any of us have, consequently we believe the facts recited above 
are known to them almost in detail, therefore we ask and recommend that the 
building charge on this project be discontinued from this date. 

In again calling attention to the fact that soil conditions and crop production 
never were such that the successful operation of the project co\ild be assured, 
the committee believes that construction charges collected in the past were harm- 
ful and unjust to the permanent home-seeker. Many settlers have spent the 
productive part of their lives here to make a permanent home and now have no 
other recourse than to hang on to the last, and furthermore, most of them 
desire to retain their present homes. Their homes are just as uncertain as the 
successful continuity of the district. Settlement has shrunk to the danger 
point and the increasing tenancy means ultimate abandonment, if present condi- 
tions continues. 

Our present rate of operation and maintenance is as high as seems advisable, 
and this committee, after due consideration, hereby requests repayment of con- 
struction charges previously paid in, to replace faulty construction and for recon- 
struction needed now and in the future. 

WEST  DIVISION,  WEST EXTENSION  IRRIGATION  DISTRICT 
(By A. C. Houghton, manager) 

INTBODUCTORY 

This survey was prompted by the consideration by the board of directors of 
this district of the deplorable and serious ecconomic condition of the west division 
of the Unatilla project. 

A list of questions, pertaining to economic conditions on the various irrigation 
projects, was submitted to the directors of this district by Dr. Elwood Mead, 
Commissioner of the Bureau of Reclamation. 
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On July 6 of this year Mr. George Krcutzcr, director of reclamation economics, 
met with the board of directors and later accompanied by them visited certain 
parts of the project. Suggestions were made by him as to the text of information 
desired in this report. 

There were appointed by the irrigation directors, shoe personnel consists of 
A. E. McFarland, C. E. Glasgow, and Leslie Packard—three water users from 
different parts of the district—W. B. Walpole, W. O. Iving, and T. E. Broyles. 
By these six men this investigation and report were made. 

Inspection was made of alkalied lands in the vicinity of the tow^n of Boardman 
and in the so-called Kern district near irrigon, of a few farms in the best state of 
cultivation of any in the district, and of typical examples of lands und^'eloped 
and uncultivated—several farmers were interviewed in various sections whose 
places showed a variety of soil conditions and crop returns—and statistics as to 
mortgages, county taxes, water charges, interest paid, delinquencies in assess- 
ments and county taxes, and other facts pertinent to this investigation were 
gathered and examined. 

In the foregoing report no direct answers to the list of questions submitted by 
Doctor Mead are made, but the conclusions were reached through the use of this 
questionaire. 

The committee considered the main point of this investigation to be: 
1. How much of the cultivated and irrigated lands will continue in a producive 

state? 
2. Can, or will, any of tlie undeveloped and nonirrigated lands be brought 

under cultivation to take the place of lands that Iiave become and are increasingly 
becoming alkalied, and of lands that liave been abandoned on account of in- 
sufficient revenue derived from same to pay the owner to either farm or lease? 
If these undeveloped lands would be productive, would the expense justify such 
improvement under present agricultural and industrial conditions? 

3. Can the district expect to pay the yearly construction charge or any part of 
same, and at the same time provide adequately for present and future operation 
of the project? 

1. IRRIGABLE   ACREAGE 

The original acreage of the west division of tlie Umatilla project for which the 
main canal construction was intended consisted of 11,300 acres, scattered for a 
distance of 26 miles along the Columbia River from the town of Umatilla to and 
west of the town of Boardman, the small cultivated areas being surrounded by 
and contiguous to larger areas of raw undeveloped sagebrush and sand-dune 
lands.    Development on project lands started in 1917. 

On account of the fact that there was not a sufficient water supply available 
water right applications were issued for a|)proximately 7,800 acres of the original 
irrigable acreage. This acreage was reduced through the findings of the fact 
finders' committee in 1925 to 7,056 acres, by elimination of water-logged and 
undesirable lands and later by cancellation of certain water rights to 6,976 acres, 
on the basis of which acreage imder the gross average acre income plan the district 
is charged V^y the United States for the yearly construction charge, in accordanc* 
with a contract entered into between the United States and the west extension 
irrigation district, dated April 27, 1926. Previous to 1926 payments were due 
the United States according to the provisions of the 20-year extension act passed 
bj- Congress August 13, 1914. 

There are two extremes of soil conditions on the project,—approximately 4,500 
acres of very sandy and porous soil on which the water duty is very heavy, and 
the labor and expense required to irrigate, grow, and rotate crops much greater 
than on soils requiring less water and less inclined to blow and drift,—2,500 acres 
of shallow heavier soil, underlaid with scab and natural bedrock formation, 
admitted by engineers of the Bureau of Reclamation to be impracticable at the 
present time is largely alkalied and nearly nonproductive. 

2. IRRIGATED   ACREAGE 

Of the 6,976 acres in the project with water-right applications, or the irrigable 
acreage, the following are the actual number of acres irrigated for the years 
1926-1929. inclusive: 
1926 -   4,400 
1927.-.- .-. — 4, 180 
1928        4,000 
1929 - - 3,900 
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Investigation shows that the falling off of irrigated acreage is on lands that have 
ceased to pay enough returns to pay to farm them, and there is no indication that 
these abandoned farms will be rehabilitated. 

Of the acreage being irrigated, there is no doubt in the minds of this committee 
but that close to 1,500 acres will become practically unproductive on account of 
the alkahed condition of the soil. The only value possibly would be a poor 
pasture crop for this 1,500 acres of alkalied ground. With proper farming it is 
the opinion of the committee that 2,500 acres of the total irrigated land may con- 
tinue in a productive state, providing the morale of the people farming these 
lauds does not become so low on account o^he heavy load to bear and the feclinf, 
that they are obligated for the entire conswuction debt and a surely increased 
operation and maintenance charge as more lands fall out, that abandonment 
might result, not all at once, but nevertheless lingeringly and surely. 

3.   UNDEVELOPED   AND   •DNIRRIGATED   ACREAGE 

Of the some 2,900 acres of unimproved and undeveloped lands, this com- 
mittee believes that under present agricultural conditions, and in competition 
with, and in comparison w'ith lands of other projects of higher production per 
acre and with less expense and labor involved in improving and growing crops, 
and on account of the rough topography of these undeveloped lands, the results 
to be hoped for would not justify further develojiment of but very small por- 
tions, and that over a long period of years. In fact comparing the development 
of the past three years with the development to be expected in the very near 
future, it would show no new development. 

At this time the district is foreclosing on 1,100 acres of the above-mentioned 
lands for the 1926 irrigation charges. The principal reason for this is to remove 
the chance that any of these lands might be sold to prospective settlers at pro- 
hibitive prices, so that their futures would be doomed and their efforts in vain to 
establish a home and provide for their families. 

The greatest opportunities in this district lie in the development of the dairy, 
poultry, and sheep industries, with alfalfa hay and sweet clover or bluegrass 
pastures as the main crops. Melons, and small fruits are good money makers on 
a small scale, but the strength of holding the small area now being cropped lies 
in the furthering and improvement of the above-named industries. 

5.   CROP   RETURNS 

The average gross acre income on the irrigated lands for the past three years 
have been as follows: 
1926    $29 
1927 _            21 
1928.   - --- --    26 

3-year average     25 
As a comparison, the average acre income in 1928 for all reclamation projects 

was $50, as shown by the annual report of the Secretary of the Interior. 
The average farm in 1928 consisted of 24 acres with a gross income of $625, 

on 168 farms reporting in 1928 on the west division of the Umatilla project. 

6.   CONSTBDCTION   CHARGE 

Total charge on west extension district  S707, 650. 46 
Repaid over 17-year period until 1926         61, 402. 58 

Repayment of the balance due would be over an estimated period of 70 years. 
Since 1926 the yearly charges due the United States have been as follows: 

1926 charge ($2.10 per acre on 6,976 acres). -- $14, 650. 67 
1927 charge (S2 per acre on 6,976 acres)       13, 953. 02 
1»28 ' charge ($1.90 per acre on 6,976 acres)        6,627.69 

• First bair 1928 charge due June 30, 1928; last hair due Dec 31,1929. 
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Of the above charges due from the district, there has been paid in to the 
United States $17,796.81 from a total due of $35,231.38, or approximately 50 
per cent. Interest is due on the unpaid balance at the rate of one-half of 1 per 
cent per month. 

7.   DELINQUENT   ASSESSMENTS 
Construction: 

1926 assessment as of July 1, 1929   $5, Oil. 53 
Number of acres delinquent (approximate)  2, 400 

1927 assessment as of July 1, 1929   $7, 465. 63 
Number of acres delinquentVapproximate)  3, 700 

Operation and maintenance: ^ 
1926 assessment as of July 1, 1929   $2,503.41 

Number of acres delinquent (approximate)  1, 250 
1927 assessment as of July 1, 1929 $2,483.68 

Number of acres delinquent (approximate)  1, 500 

A greater delinquency for the 1928 (current) irrigation assessments is expected, 
as the collections to date arc far below normal. 

8.   CURHENT   ASSESSMENTS 

Present construction assessment per acre  $1. 90 
Present operation and maintenance per acre  -      1. 65 

9.   COUNTY  TAXES 

state and county taxes run from $1.25 jier acre on unimproved lands to $2.75 
on improved lands.    Delinquent county taxes on 3,000 acres, $19,000. 

10.   MORTOAQES 

There are mortgages on 3,500 acres in the district ot $52 per acre, or a total of 
$183,235. 

Interest and Federal loan amortization payments amount to $3.50 per acre 
annually on 3,500 acres or a total of $12,215. 

11.   OPERATION   AND   MAINTENANCE   COSTS 

The cost of operation and maintenance for the year of 1927 was $9,400 and 
for 1928 was $9,100. The district has been and is on a cash basis, although 
starting with a reserve fund of $5,000, at the end of this year this will be reduced 
to about $3,000. No provision has been made in the budgets for the continuance 
or addition to an emergency fund, nor has any replacement fund been provided 
for, as the directors of the district have been and are unwilling to further burden 
the present settler, when the crop returns do not justify any additional expense. 

12.   NECESSARY   OPERATION   AND   MAINTENANCE 

A study of the needs of the project in order to exist reveals the following facts: 
1. There is a future as to crops for only 2,500 acres of irrigated lands, and a 

rental or pasture value only for approximatclj' 1,500 acres of irrigated lands. 
2. The lands showing the very best crop returns are paying more at the present 

time in all irrigation charges, along with other liabilities and expenses, than the 
returns from these lands will justify. 

3. There is no hope for any new development in the near future of any undevel- 
oped and nonirrigated lands. 

4. It will be impracticable and hazardous to operate a smaller area any more 
economically, as the same distance of canals, laterals, and pipe lines must be 
maintained, and no one part of the project could be entirely abandoned. 

5. There is necessity for immediately starting an emergency and a replacement 
fund. 

6. The district can not pay all or any part of the present construction yearly 
charges and at the same time provide adequately for present and future operation 
and maintenance. 

7. Even on the basis of just mere present needs, the district can not ever hope 
to make repayment of but a small part of the present charges. 
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A budget to raise a fund large enough to handle an emergency of any magnitude 
or for the replacement of any great amount of large concrete structures, is incon- 
ceivable. 

On the basis of these considerations, and conceiving of a small emergency fund 
for minor unexpected repairs or mishaps, and a replacement fund for the renewal 
of present wooden pipe lines on the l>asis of a thirty year deterioration figure, 
the following yearly budget is recommended: 

46j'   Normal operations and maintenance cost only  $9, 000 
3.:   Emergency fund (sinking fund)    760 

Replacement fund (sinlcing fund)  1, 250 
(B- Elxpected revenues: 
v.           2,500 acres assessed at $3 per acre    7, 600 
S             1,500 acres assessed at $1.50 per acre.-     2, 250 
l.j            660 acres assessed at $2 per acre '  1, 320 

, The committee does not believe that any lands in the district can pay over 
" $2.50 per acre as a total for all irrigation "assessments without a great deal of 

sacrifice both of living necessities for tTie family and of the future for the lands, but 
an assessment of $3 per acre on the good lands is about in the same proportion as 
$1.50 for the purely pasture lands, and a line must be drawn somewhere to raise 

,    the necessary amount of money for operation of the project, or the settlor will 
;    eventually lose his holdings. 

13.   CONCLUSIONS AND HECOMMENDATIONS 

The fact that the United States Reclamation Service (now the Bureau of 
Reclamation) constructed a dam, canals, and a distribution system to include a 
project of 11,300 acres, and of this area there was eliminated a total of 4,300 acres; 
that of the remaining 7,000 acres, certain lands were sure to become alkalied, 
that this condition of shallowness of soil was known to the engineers in charge 

i of construction, that the undeveloped lands in the district are of too rough 
topography and the development of same would be too expensive to justify the 

( expense as compared with lands on other projects easier to develop and yielding 
a much greater return when developed; that even though it is known that the 
United States has expended a large sum of money in construction; these facts 
cannot but prove to this committee that the .settlers arc but little to blame for 
present conditions, and that the largest part of the blame lies with the Reclama- 
tion Department in constructing to a project that had a really very small area 
of good permanent agricultural land. 

As the returns from the best producing lands do not give the settler even a 
reasonably fair living, as production on part of the lands has practically ceased 
on account of alkalied condition of the soil, as no undeveloped land will be 
brought under cultivation in the near future, as it will require all of the revenue 
to be derived from all irrigation assessments to operate and maintain the project— 
for these reasons we, the committee acting on this economic survej-, do recom- 
mend and request that appropriate steps be taken so that the entire construction 
cost of the west division of the Umatilla project be cancelled and the mortgage 
released, and that all water rights appurtenant to the lands on the project and 
title to the constructed works be transferred to the west extension irrigation 
district. 

We further request that all money heretofore paid to the United States for 
constniction repayments, amounting to some $79,000 be turned over to the 
west extension irrigation district, this fund to be used for emergencies and replace- 

• ments of too large a magnitude to l)e handled by the small replacement or emerg- 
ency funds to be raised under regular yearly operation and maintenance 
assessments. 

We further request that, pending any necessary action of Congress to provide 
for relief for this project, all yearly construction charges due, delinquent, or to 
become due, by the west extension irrigation district, be suspended, and that the 
district be given authority to abate all individual construction charges now on 
the county tax rolls. 

> Present rental contracts. 
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IRRIGATION DISTRICTS 

(Bv H. K. Dean, Superintendent Experiment Station, Hermiston; L. R. 
breithaupt, Jixtension Economist, Oregon State College; G. R. Hvslop. 
Agronomist, Oregon State College Experiment Station; and Prof. W. L. 
Powers, Chief of Soils, Oregon State College) 

INTRODUCTION 

The Stanfield, Westland, Hermiston, and west extension irrigation districts 
are surrounded by agricultural conditions which coupled with the economic 
conditions existing are not conducive to successful farming. This situation 
must be changed if the greatest use of the land and water available are to be 
made on the undeveloped areas and if the farmers now on the land are to remain 
on tlieir farms and maintain a reasonable standard of living. 

The soils are generally of rough topography, sandy and of rather low fertility 
in their natural state, and on account of their low water-holding capacity require 
frequent irrigations.    Tliis makes irrigation diflicult and expensive. 

The areas are primarily adapted to growing hay crops and pasture. In 1928 
on the Stanfield project 62.5 per cent of the cropped area was in alfalfa and 13.7 
per cent in pasture. During the same year 51.3 per cent of the Hermiston 
project grew alfalfa and 30.7 per cent pasture. The average yield of alfalfa per 
acre was 2.7 tons at Stanfield and 2.4 tons at Hermiston. During the five years 
1919 to 1923. inclusive, the alfalfa in the Hermiston district produced an average 
of 3.6 tons per acre and during 1924 to 1928, 2.5 tons. Figures are not available 
but similar conditions exist on the west extension. The lower yield now secured 
is largely due to the extreme age of the stands and their run-down condition, but 
the feeling of uncertainty on the part of the farmers as to whether they can meet 
their payments and thus continue to receive water and stay on their farms, has 
BO broken their morale that they do not feel justified in going into these fields, 
plowing them up, regrading and reseeding so that they can secure better yields 
in the uncertain future. 

The total average crop value per farm for 1928 at Stanfield was reported as 
$842, which is believed to be somewhat higher than usual on account of a good 
fruit crop tliat year—a crop which is uncertain over a period of years. The total 
crop value per farm for the past five years at Hermiston was reported as only 
$539 annually. The average crop value per farm in 1928 was only $625 on the 
west extension area. 

An Oregon Experiment Station survey on the cost of producing alfalfa during 
the years 1925, 1926, and 1927 disclosed that production costs per ton were 
higher in the area under discussion than in any other irrigated section of the 
State. The cost based on approximately 1,000 acres on the Stanfield district 
was $11.01 per ton in the stack with the average yield 5.13 tons per acre. In 
the Hermiston and west extension districts, the cost on some 1,600 acres was 
$11.70 per ton in the stack, and the yield 5.14 tons. These costs were $2 to $3 
per ton over the price received by farmers during that period. 

Previous and existing contracts between tlie United States and the irrigation 
districts have required so much that the farmers have not met these obligations 
and the fear that the water would be shut off and that they would lose their 
years of work and their lifetime accumulations has given rise to a feeling of 
uncertainty which prevents the farmers making improvements in production, 
such as new seeding of alfalfa, and permanent improvements on their places. 
This feeling of uncertainty has also resulted in loss of farmers and failure to 
secure new settlers. 

Cooperative effort has been well developed by the farmers now on these 
projects. All feed materials and seed which the farmers need, and a considerable 
portion of the fuel and buUding material used, are purchased cooperatively. 
Early potatoes, asparagus, eggs, turkeys, wool, and cream are marketed cooper- 
atively. The farm women have even developed a remarkably successful 
cooperative laundry. 

The operation and maintenance and construction or rental costs for water 
require a high percentage of the crop returns. For 1928 they were 19.3% of 
the average croj) value per acre on the Hermiston district and 16.6% on the 
Stanfield. These costs are materially raised by the fact that a considerable 
portion of the lands are not occupied, and a large portion of the unoccupied 
area is not meeting district assessments. This status is shown in Table 1 which 
gives the number of farms that are irrigable, irrigated, and the cropped areas. 
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Since over 15,441 acres out of 36,432 acres in these districts remain uncropped, 
while much of the land now farmed is inadequately improved and in run-down 
condition, it is essential that water costs be kept to an absolute minimum. 

TABLE I.—Number of farms  irrigated and cropped areas in irrigation dislricll 
under consideration in 19S8 

HermistoD    Stanfleld     Westlnnd 
irrigation | irrigation I irrigation 
district        district        district 

West 
extension 
irrigation 
district 

Acres included in district  
Number farms   
Irrigable area in tliem  
Irrigated acreage  
Cropped acreage.  
Balance, not cropped  
Per cent of total, not cropped. 
Per cent ia farms, not cropped 

11,131 
288 

8,476 
0) 

7.124 
4,007 
35.6 
15.9 

8,325 
115 

3,427 
(') 

2,981 
6,334 
M.O 
13.0 

10,000 
SO 

(') 
4,000 
2,900 
6, 100 

81. 0 
'27.5 

9,976 
168 

(') 
3,780 

0) 

1 Not available. 
' Alostly new seeding alfaUa. 

HERMISTON IRRIGATION DISTRICT 

The agricultural status of the Hermiston irrigation district is rather clearly 
illustrated by information compiled from the crop and livestock reports for the 
past 10 years and presented in Tables 2, 3 and 4. 

ECONOMIC   TRENDS 

The number of farms remained fairly equal until 1926 but have decreased 
rather rapidly since that date until in 1928 only 288 farms were occupied or 80 
per cent of the number in 1922. A considerable portion of the farms reported 
during recent years are merely irrigated and the alfalfa cut by neighbor tenants 
and not really occupied or farmed. The cropped area has decreased from 8,530 
acres to 7,124 or 16.5 i)er cent. The total crop value for the project and the crop 
values per acre show very material reductions. From 1923 to 1928, a 5-year 
period, the total crop value decreased 48.1 per cent, the crop value per farm 
decreased 36.9 per cent, and the crop value per acre fell 39.1 per cent. 

TABLE II.—Number of farms, irrigable and cropped area, values of crops, and 
duty of water, Hermiston irrigation district, 1919-1938 

[Compiled from Crops Census by H. K. Dean] 

Number of farms re- 
ported — 

Irrigable area in 
them  

Cropped area re- 
ported...  

Total crop value  
Crop value |>cr farm. 
Crop value per acre- 
Water   delivered 

(acre-feet)  

1919 

352 

12,131 

6,440 
$481, 691 

$1,380 
J75.57 

1920 

349 

12,268 

7.484 
$376,927 

$1,080 
$50.36 

1921 1922       1923 

357 

13,441 

8.271 

12,499 

8,530 
$236,642l$310,270 

$0631       $862 
$36.37 $28.61 

4.2 4.4 

350 

11,971 

8,324 
$270, 403 

$772 
$32.48 

4.6 

1024 

34 

11,830 

8,402 
$204,902 

$590 
$24. 3U 

4.4 

192S 1926 

310 

10,720 

341 

11,880 

8.251 
$20.\ 763;$173, 248 

$601 $559 
$24.94!    $^2. 

1927 

278 

8,794 

7,116 
$127,684 

$459 
$17.94 

1928 

8,476 

7,124 
$140, 230 

$487 
$19.68 

6.9 

Total irrigable acres in the district, 1919-1925, 17,300. 
Total irrigable acres in the district, 1926-1928, 11,131. 

CROPPING   TRENDB 

It will be observed from Table III that the area of alfalfa has decreased from 
7,054 acres in 1922, to 3,655 acres in 1928. During the same period the land 
classed as pasture has increased materially. This is accounted for by the fact 
that a considerable area of run-down alfalfa is being used as pasture because it 
is no longer of value as hay land. The total acreage of corn for grain, corn for 
fodder, barley and grain have increased somewhat during recent years, as has 
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also the potato acreage but these crops remain relatively unimportant. The 
fruits and gardens occupy only small areas and are of minor value as compared 
with other crops. 

Eighty-two per cent of the present cropped area is in alfalfa and pasture. 
The project vas constructed under the assumption that the soil and climatic 
conditions were suitable for fruit, truck and high-priced crops, but severe winter 
conditions, spring-frost hazzard and low fertility of the soil proved detrimental 
and practice has demonstrated that agriculture must be of a general nature with 
crops of comijaratively low value per acre. This project must be worked out on 
a basis of alfalfa and pasture, but the grower of even these crops will have to 
compete against large areas where hay is generally cheaper than the cost of pro- 
ducing hay in this district. This unfavorable differential in the cost of hay 
and pasture, together with the necessity for purchasing much of the grain and 
concentrates, makes it difficult to obtain satisfactory returns from dairying and 
other livestock enterprises, although it is essential that dairying be practiced 
extensively if the land is to remain in production permanently. 

TABLE NO. III. Acreage and yield per acre of most important crops, Hermiston 
irrigation district 

[Compiled from Crop Census, 1919-1928, by H. K. Dean] 

Crop 

.\lfaUa, acres  
Tons. avcraBe yield 
.\crrage. i)er cent of 

all crops  
Pasture, acres  
Value, |)er»t!re  
Com, anres  
BusheLs, yield  
Corn foil<ler, acres.. 
Tons, yield  
Barley, 8cre.s  
Bushels, yield  
Wheat, acres-  
Bushels, yield  
Potatcx«, acres  
Bushels, yield , 
Apples, acres -. 
Pounds, yield  
Fruits, small, acres. 
Yield  
Garden, acres  
Yield  

1919 1920 IS21 1922 

5,324 6,311 8,859 7,084 
3.8 3.7 3.S 3.5 

43.9 51.4 SI.O S6.7 
4.W 234 397 506 

22.60 32.54 14.26 23.39 
49 75 63 78 
31 32.1 33,3 3a 9 
75 41 45 34 

7.5 8.8 7.3 10.9 
38 8 34 60 
44 43.7 26.5 29.6 
18 20 44 61 

13.3 12 10 29.3 
24 32 57 74 

56.2 84.8 79.8 104 
5,W 617 602 576 

2,440 BOO 1,721 946 
3.S 21 30 50 

$97.(10 $99.43 $89.57 $82.40 
52 80 106 128 

$1(M.50 $134.97 $111.10 $113.00 

1924        IB2S 

6.680 
3.4 

55. 7 
718 

17.12 
103 

3.3.5 
45 

S. 2 
10 
28 

106 
29.5 I 

29 I 
134 
491 ! 

2,790 i 
23 ' 

$203. .30 
84 

$103. 63 

8,419 
2.7 

5S.2 I 
1,135 
15.63 

92 
13.8 

25 
6.3 

3 
33.3 

67 
13.2 

40 
90.2 

446 
(') 

10 
$44.40 

87 
$.59.08 

5,860 
2.4 

49.3 
2,036 
8.77 

69 
28.9 

45 
68 

41 
34.6 

43 
26.7 

54 
93 

350 
2.393 

8 
$103. 75 

88 
$8Z97 

1926 

5,263 
2.5 

49.2 
1.476 
10.82 

.50 
49.2 

103 
4.0 
82 

27.5 
m 

25.5 
.55 

1.18 
338 

1.42! 
6 

$198.33 
117 

$49.00 

1927 

4.198 
2.4 

59. 
1.901 
10. 95 

67 
28.2 

32 
66 

61 
22.7 

143 
16 

106 
115 
360 

W 
9 

$41.11 
142 

$64.87 

1928 

3,655 
24 

51.3 
2,187 
11.00 

167 
21.2 

100 
7.1 
121 

13.8 
174 

10.9 
163 
118 
284 

2,240 
12 

$108.00 
176 

$79.00 

1 Crop failure. 

LIVESTOCK   TRENDS 

The number of dairy cattle has decreased somewhat during the past five years,, 
but it is encouraging to note that the number of dairy cattle per farm has in- 
creased and the ratio between dairy cattle and alfalfa has improved during the 
same period. Hay production is now only a little in excess of retiuirements for 
feeding the livestock on this project. 

The beef cattle kept on the project are of minor importance and as they are in 
the hands of comparatively few men do not enter into the general situation. 

The number of hogs has decreased materially as the farmers have found them 
unprofitable when kept in excess of the number required to use the waste prod- 
ucts of the farms. Chickens and turkeys have increased materially during the 
past few years. The poultry industries have had a steady growth and are 
becoming established on a sound basis. 
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TABLE NO. IV.  Total ani average farm number Dairy Catlle, Beef Cattle, Hogs, 
Sheep, Chickens and Turkeys, Hermiston Irrigation District 1919 to 1928 

[Compiled from Livestock Census by H. K. Dean] 

Cattle, dairy, total.. 
Cattle,   dairy,   per 

farm .-. 
Acres,   alfalfa,   per 

head   
Cattle, beef, total..- 
Hogs, total  
Hofts, per farm  
Sheep, total  
Sheen, per farm  
Chickens, total  
Chickens, per farm.. 
Turkeys, total  
Turkeys, per farm.. 

1919 

706 

2.0 

7.5 
29 

819 
2.3 

i,395 
24 

1920 

722 

2.1 

8.7 
44 

1,029 
2.9 
1.57 
.44 

13,145 
38 

1921 

787 

2.2 

8.7 
50 

1,074 
3.0 
274 
.77 

13,209 
39 

1,416 

3.8 

h.O 
94 

2,300 
0.4 
482 
1.4 

17,132 
38 

1924 

1,581      2,041 

I 
4.5 

4.2 
119 

2,039 
5.8 

1,04« 
4.7 

15,044 
43 

5.9 

3.1 
62 

811 
2.3 

1,574 
4.7 

13,800 
40 

1925 

1,87« 

3.1 
40 

592 
1.7 

3,039 
8.9 

15,807 
46 

1926 

1,808 

6.0 

47 
725 
2.3 

2,812 
». I 

18,779 
61 

1,987 
&4 

1927 

1,640 

6.5 

2.6 
85 

654 
2.3 

1,891 
6.8 

22,391 
81 

5,630 
20 

1928 

1,71» 

0.0 

2.1 
161 
990 
3.4 

1,997 
6.9 

2.5,462 
88 

9,25V 
33 

PERTINENT  DATA 

I Procured from the irrigation district ofBce) 

District office books show district owes United States $1,038,303.29. 
The project had paid into reclamation fund $264,584.60 prior to district assum- 

ing obligation. 
Since 1926 the district has paid $33,596.45 to United States. To pay this has 

taken taxes collected during 1926, 1927, 1928, and 1929. 
Delinquency, 1926, none; 1927, $11,428.29, 5,860 acres. First half, 1928, 

$9,647.10, 10,719 acres. 
Numlier of acres: Class 1, 11,043; class 5, 596, temporary, nonagricultural; 

class 6, 4,767, permanently nonagricultural. 
Only 7,124 acres or less than 65 per cent of the class 1 land is l^eing cropped 

compared to 8,324 acres in 1923 which is evidence tliat farming is not profitable 
on a considerable part of the class 1 lands. 

Overhead and mortgage, 1919-1926, was $1.65; 1926-1928 was $1.90 in spite of 
acreage eliminated. The location of the land remaining is around the edge of the 
project so that the entire system must still be operated. Overhead and mortgage 
is likely to remain permanently high for the same cause. 

The local farm bureau committee submits foUowing list of replacements and 
betterments needed. 

Immediate need of replacement: 

M. line     $31,000 
M. E. line       5.000 
I. line       3,600 
Feed canal         5,600 

45, 200 

To be paid by 7,000 acres over next 6 years average of $1.30 per acre. 
Probable any time: 

Feed canal   $10,000 
Kline          9,000. 
Flanagan          2,000 

They estimated a 2 per cent replacement fund necessary. 
Two" tliousand five hundred acres are not likely to be improved on account of 

topography and soil. 

Taxes, 1928 (procured from deputy assessor): 
Levies— 

State and countv           14.9 
Union High '.     7.6 
Hermiston School  17. 2 

102406—30 8 
39.7 
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Improved land assessed, $30, $40, $50, and class 6, $4. 
Unimproved $10. 
Per acre taxes range $1.19, $1.59, $1.98. 
Unimproved per acre, 40 cents; class 6, 15.9 cents; Columbia School levy, 

7.6 cents; Minnehaha School levy, 4.1 cents. 
The public notice fixed construction cost $60 and overhead and mortgage 

SI, fact finders report gives $96.17. 
In view of (1) the expense of developing and farming soils of this tj-pe (2) the 

low crop value and (3) the high operation and maintainence likely to be necessary 
because of the small irrigable acreage and probable replacements, we recoinmend 
that the district be relieved from all construction costs, in order that the settlers 
still remaining on the farms may have an opportunity to salvage whatever they 
may from their investments in this land the improvements they have made on 
their farms. 

WEST EXTENSION IRBIOATION DISTRICT 

The diversion and distribution works for the west extension of the Umatilla 
project were originally designed for 11,300 acres. The water supply is entirely 
return flow from other projects higher up the Umatilla River. The fact finders 
act reduced the acreage 6,976 acres on account of shortage of water and alkali 
land. Since that time the water supply has remained practically the same but 
there has been a serious increase in alkali land. These alkali soils are extremely 
shallow. They are underlayed with solid basalt at less than 5 feet. Drainage 
is impractical on account of the heavy-rock work which would be required and 
the frequency at which the drains would necessarily be placed because they could 
not be put down to any great depth. The district officials state that the alkali 
area now covers approximate!}' 500 acres and from present indications will 
eventually cover },500 acres. In addition an estimated area of 2,900 acres is of 
such rough topography and coarse sod that it has not been developed. In fact it 
should not be developed for a long time to come on account of the cost to prepare 
farm land of this type and the low income olitalnable. 

The district ofTicials believe that eventually there might be 2,500 acres of pro- 
ductive land which could be counted on to pay operation and maintenance 
assessments. This land lies on laterals along the entire 28 miles of the main 
canal and is so scattered that the entire distribution system must continue to 
be operated. 

The agriculture of the project is of a general nature with alfalfa and pasture 
as the basic crops. Melons have been found successful on part of the area but 
even on these specialized farms alfalfa must be raised and stock kept to budd up 
the fertility of the sandy soils. 

The crop value per farm in 1928 was reported as $625 and the value per acre $26. 
In view of (1) the expense of developing and farming soils of this type, (2) the 

low crop value, and (3) the high operation and maintenance likely to be necessary 
because of the small irrigable acreage, we recommend that the district be relieved 
from all construction costs, in order that the settlers still remaining on the farms 
may have an opportunity to salvage whatever they may from their investments 
in this land and the improvements that they have made on their farms. 

WESTLAND-OUTLINE   SURVEY 

1. History.— {a-b) Investigations and agreements: The settlers petitioned the 
United States Reclamation Service for an additional water supply in 1917. The 
McKay dam site was located and work started on it in 1923 at which time the 
board of engineers allotted water to the district and contract was completed in 
September of that year, providing for water on a rental basis for ten years, 1925 
to 1935, and in April, 1925, another contract providing repayment of tlie con- 
struction charge during the subsequent twenty years. 

(c) Ownership: With the exception of 300 acres of government land the dis- 
trict is in private ownership. Of the private land, the large holdings include 2,500 
acres owned by the Western Land Co. and 1,700 acres by the Northern Pacific 
Railroad. 

(rf) Ijand prices: The land company has made little or no effort to dispose of 
the lands held by it. The railroad lands have been on the market at from $8 to 
$12 per acre on 10 years time at 6 per cent interest. The district directors do 
not feel that they can conscientiously urge settlement on the repayment basis 
of the 20-year contract now in force. 

(e) Water and charges: McKay reservoir water was available to the project 
first in 1927 under the rental contract at the rate of 70 cents per acre foot plus 
the district's pro rata of the dam overhead and mortgage, some $2,400. 
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(/) Payment record: The district owes the Bui-eau of Heclamation $26,276.80 
for rental of 1927 and 1928 water. 

ig-h) Amendments: A new rental contract between the district and the 
United States was executed in June 1929, which provided for lowering the 
rental from 70 cents per acre-foot to 35 cents. 

2. Present economic and agricultural cwiditions.—(a) Ownership: Tlie land 
ownership is the same as c under history with the exception of seven tracts on 
the nonproductive land totaling 450 acres which have been sold since January 1, 
1929. Of the.se seven men five are now on the land, the others intend to start 
operations this fall.   Six of the seven are experienced in Irrigation farminj;. 

(h) Irrigable area:. 10,000 acres. 
(c) Crops: The district is primarily adapted to growing forage crops and 

pasture with only a minor area in grains. 
J^) Productive capacity: The committee believes that this type of land will 

product! an uvenige of three tons of alfalfa per acre which during recent 
years has been vaMied at $8 to $9 per ton in the stack. Iteturns from a well 
prepared and cared for pasture will likely yield .somewhat less money jH'r acre. 

(e) Character of cultivation: The sandy nature of the soil re<iuires deep 
rooted crops such as alfalfa which are capable of drawing moisture from a 
deep root zone. 

3. Resident farmers.—(a) Capability: As capable as any similar group of 
irrigation farmers and have the benefit of the ten or more yeare of experience. 

{d) Buildings: The buildings on the project do not represent a great deal of 
capital but are substantial. Farm eijuipment Is such as retiuired for general 
fanning. 

(e) Credit: Discussed below. 
(/) Type of farming: So far as cropping concerned practices are goo<l but 

additional livestock should be adde<l to the extent of consuming all the forage 
on the farms. 

4. .S'icp ')/ farm.—Farms should generally range from 00 to 80 acre.s. 
':>. r,iind price:*.—Uailroad lands are being held at $8 to $12 per acre payable 

in 10 years at 6 per cent. 
6. Demand: cooperation.—The fact that seven men have purchased land In 

the project during the year indicated an interest In the land. The Mortgage 
Co. for America is developing the lands which it holds on the project, be- 
lieving that it can realize more from them when alfalfa has been established. 
No local cooperation or capital can be expected for development for raw 
lands preparatory for settlement. 

7. Capital required.— (o)  Land costs: Land costs $8 to $12. 
(6) Cost of preparation: The mortgage company finds cost from $25 to $33 

per acre for clearing and preparation for seeding to which should lie added 
$10 for irrigation system. 

(c) Building costs: Residence building .$600 fo $1,200, temporary dwelling. 
Barn $:^00 to $500. Other buildings $100 to $300. Well, 60 to 100 feet at 
$3 iH'v foot $180 to $300. Fencing 480 rods per 80 acres. Itabbit wire and 
three barbs at $1 per rod. $480. 

(d) Equipment costs. 
8. Credit.—Practically no mortgage credit Is available to irrigated land at 

the present time.    Short-time bank loans at 8 to 10 per cent. 
9. Marketing.-—The marketing problem is a minor one. Alfalfa hay can be 

sold to dealers and sheep and cattle men. A much better program, however, 
would be to have dairy cattle or sheep sufficient to use all the hay and these 
products find ready market. 

10. Transportation.—Railroads and highways on the project provide the best 
facilities possible. — 

11. Financial oblii/alions.— (o) Bonded indebtedness: The bonded indebted- 
ness amounts to $87,500, which the district issued to cover the purchase of the 
cnnal system. Retirement of this issue requires an average tax of 75 cenis 
per acre for 5 years and $1.66 for 10 years. 

(6) United States obligations: Contract called for the rental of McKay water 
at the rate of 70 cents per acre-foot for 10 years. 1925 to 1935, and repayment 
of the reservoir cost, ,$848,500, at the rate of 5 per cent per annum for the 
subsequent 20 years. The rental costs per acre, based on 10,000 acres during 
1927, was 82 cents iier acre, and during 1928, $1.80 per acre. However, only 
approximately 6,000 acres are paying water charges. The reiwyment contract 
calls for payinent of $42,425 a year, or at the rate of $4.24 per acre. 
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(e) Overhead and mortgage: The operation and maintenance costs $1.25 per 
acre and, in addition, the district estimates 75 cents per acre per year will be 
required during the next five years for improvements to the canal system. 

id) State, county, and school taxes: Raw land, assessed $10 per acre. 30 
cents. Improved land, assessed $15 to $25 per acre, 45 cents to (53 cents. Total 
taxes with improvements usually about $1 per acre. 

12. Concessions hy creditors.—Private and corporate creditors have already 
made such liberal concessions that little more may be expected from them. 
Further concessions must originate with the United States Bureau of Recla- 
mation. 

1. Economic and social beneJits: No. 
2. Opportunities: Mainly forage production and dairying, farm flocks, and 

ran^e livestock feeding. 
3. Undeveloped land : With the exceptioi\ of one block of 300 or 400 acre.? wf 

rather roufih land with light soil, it Is believed that the entire acreage of the 
project would be farmed if the water eliarges are low enough. 

4. Delayed settlement: (a) No serious delay has been caused by soil con- 
ditions, i 

(6)  There are no serious climatic hindrances.        \ 
(c) Project is extremely accessible. 
(d) Lack of capital would hinder settler if he did not bring enough with 

him. 
(e) The district board made the statement to the committee that it could not 

conscientiously urge .settlers to go on the land in the face of the water charges 
as the current contracts require, and that they did not believe the project could 
be .'••cttled under the contemplated construction charge of $4.24 per acre a year 
and uncertainty about continued delivery of water. 

(f) Local taxes are normal for the conditions. 
ig)  See (d) above. 
(/i) Health conditions, insect jiests, plant or animal diseases oifer no un- 

usual hindrance to settlers. 
5. Irrigation payments: The district board .says it can not meet the charges 

under the rental contract and it is doubtful whether it can meet those of the 
present reiwyment contract, 
r   The 2,500 acres of land (>\ owned by the land company Is subject to foreclosure 
by the district and it is proposed that the district will take over these lands 
and offer them to actual settlers at low rates and easy terms so that the land 
will he developed and share in tlie district assess)nents. 

6. Construction: No construction is a.sked. 
7. Capital: Not less than .$7,.')00 or the equivalent would be required to 

develop and bring a 40-acre farm into full production. The .settler should have 
$5,000 in cash and unless he can obtain credit of $2,500 it would be neee.ssary 
to have all of the required capital. Larger units would require proportion- 
ately more cajiital. 

8. Credit: Credit is extremely limited at suitable terms and rates for farm- 
ing operations. 

0. Technical aid: The experiment station at Hermlston, an as.sistant county 
agent, also at Hermlston, and such assistance as is secured from the home 
8tati(m and extension service of the Oregon Agricultural College at Corvallis 
is sufficient. 

10. State aid: We do not think so. 
11. We do not understand that any legislation is required to enable the 

Bureau of Reclamation to enter into the contract with this district as now 
Ijroposed by the directors. 

Tlie directors of this district have worked out a plan for tlie payment of 
construction charges on the McKay Dam on a graduated .scale. Total annual 
assessments for water are estimated at .$3.00 an acre during the first five 
years, running up to $5.41 eventually. The directors express confidence in the 
ability of the district to meet its obligations imdi?r this plan, hut in the judg- 
ment of the committee smaller payments on McKay water would materially 
facilitate settlement and permanent development of the district lands. 

STANFIELD  OUTLINE   StJRVEV 

1. History.—(o.)Investigations: Arrangements were first made for the use 
of water from McKay Reservoir by the board of engineers' meeting of February^ 
1023. 
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(h) Agreements: In September, 1923, ii contract was entered Into providing 
for the rental of water from McKay at the rate of 70 cents iH>r acre-foot for 
a lO-year period to be followed by a repayment for construction In 20 years 
at the rate of 5 per cent a year. 

(c) Ownership: Approximately 3,200 acres were owned by the Inland Irri- 
gation Co. and the remaining 5,000 acres by private parties, mostly in small 
tracts. 

(d) Land prices: There has been no settlement of the undeveloped land 
.since the McKay water lias been available. 

(e) Water and charges: Irrigation witli stored water from the McKay 
Reservoir first began in 1927. This water cost 70 cents per acre-foot and 
approximately 2.7 acre-feet were used in 1926, making the rental charge $1.89, 
mortgage, and $3 the    fl  Sde-no'eta rsdlhio shrdl shrd shr 
to which should be adde<l 53 cents the pro rata of the McKay overhead and 
mortgage and $3 the district overhead mortgage, making a total of $5.42 
per acre. 

(O Payment record: The water and dam overliead and mortgage for 1927 
was paid and $3,500 of the 1928 charges and the dam overhead and mortgage 
have been paid, leaving a balance of .$2,100 due the United States. 

in) Amendments sought: Amendments to the rental contract have been 
sought on the grounds that the district did not have the money to pay under 
present conditions. 

{h) Amendments .secured: The unpaid balance was suspended and the 
rental contract reduced to 25 cents per acre-foot, both rental and dam over- 
head and mortgage payable in advance. 

2. The economic and atirioultunil conditions.— (a) Ownership: Tlie owner- 
ship of the land remains the same, but taxes have not been paid by the Inland 
Irrigation Co., 3,200 acres, and by several other large holders, which makes 
around half of the district lands subject to foreclosure for district taxes 
unpaid. 

T.ABLE V.—Crop report, Stanfield irrigation district, 1928 

[From report of C. M. Jump] 

Crop Area ITnit of 
yield 

Total 
yield 

Average 
yield 

Total 
value 

Value 
per acre 

Apples        .   . 
ACTlt 

161.8 
1,862.25 

30 
93.5 
5.8 

3 
34.68 
2.25 
4.2S 

12.25 
129.85 
409.50 

176 
87 

Box  
Ton  
Bushel., 

—do,.... 

25,150 
5,009 

280 
2,125 

$20,441.00 
45,181. 00 

238.00 
2,337.,'iO 

600.00 
240.00 

3,060.00 
ion. 00 
250. 00 

3, 395. 00 
12,227.00 
4, 433. 00 
2, 307. 80 
1.069.00 
1,084.00 

$126.50 
Airalta                 -     . 2.71 

9.3 
22 

24 28 
7.93 

Corn           . .       25 00 
116.79 

Grapes        .   -       80 GO 
88.00 

Small fruits  44 44 
60.95 

Pears              - - 1 274.61 
Bushel.. 20,379 166 94. 17 

Pasture        '..-- 10.83 
Wheat  Bushel.. 2,098 ,2 13.11 

18. U 

Total  2,981.21 1 96,862.70 32.49 
1 

(6) Irrigable area: The irrigable area Is 8.325 acres. 
<e) Crops: In 1928, 62.4 per cent of the cropped aresi was in alfalfa which 

gave an average yield of 2.71 tons valued at $24.26 per acre. Other croi)s 
occupying in excess of 100 acres and their values were as follov,-s: Pasture. 409 
acres. $10.83; apples, 162 acres, $126.50; wheat. 176 acres. $13.11; potatoes, 130 
acres. $94.17. 

Tlie crop report for 1928 is given in Table 5. 
(d) Productive capacity and character of cultivation: The committee be- 

lieves this land with good culture will produce 4 tons of alfalfa. The grain 
croi)s give relatively low yields and should only be used between alfiill'a pre- 
paratory to re.seedlng. A small area of the portion now cropped is fairly well 
adapted to fruit, but it is not believed that the fruit area should be extended. 
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After prowing Alfalfa and buiUliug up with manure, some of (he land will be 
suited for Intensive crops, but tliis would not lie for a number of years and 
can not be counted on during the development iHjriod. Most of the land must 
be devoted to alfalfa and pasture. 

3. Resident fanners.—(a) Cai>abllity and experience: The farmers now on 
the project have been there for 10 yiars and upward and are thoroustUy 
capable. 

(6) Buildings: The buildings on the project are substantial but do not rep- 
resent a great deal of unproductive capital.   Equipment ia not excessive. 

(c) Credit: Credit for livestock sufficient to use the crops would be very 
acceptable If on long time and low interest. 

(d) Tyije of farming: The farming now is of a general tyi)e witli the basic 
crop alfalfa, and the project should be developed along the same lines. 

4. Size of farm.—The farm unit should generally be 40 to 80 acres. 
5. Land price*.—Lands have been appraised at $1 to $15 per acre. 
6. Demand and cooperation.—Apparently the demand for this land under 

present water payment conditions is not great, as no raw land has been settled 
since McKay water has been available. No cooperation from present ownere or 
local capital may be expected In preparation for occupancy. 

7. Capital.— (a) Land, $1 to $15 pcsr acre. 
(6) $40 to $50. 
(o) Residence. $600 to $1,200 for a temporary dwelling; barn, $300 to $500: 

other buildings. $100 to $300; well, 60 to 100 feet, at $3, $180 to $300; fencing. 
320 rods at $1. $320 (40 acres). 

8. Credit.—Practically no source of mortgage credit Is available to Irrigated 
land at the present time.   Short-time bank loans at 8 to 10 per cent. 

0. Markctn.—The marketing prol)lem is a minor one. Alfalfa hay can b<> sold 
to dealers and to sheep and cattle men. A much better program, howi'ver. would 
be to have dairy cattle or sheep .sufficient to use all the hay, ami these products 
And ready market. 

10. Tran«portation.—Railways and highways on the project provide the be.st 
facilities possible. 

11. Financial ohligaiions.— (a) Bonded Indebtedness of the drainage district 
within the Irrigation district Is $28,500. which the district officials believe 
could be retired by a tax of 25 cents per acre for 28 years. In addition, the 
ditch purchase price, $56,000, Is nn obligation of the district. This item, how- 
ever, has been included in the estimated costs of rehabilitation. 

(6) United States obligations: Tlie contract with the United States called 
for rental of McKay water at 70 cents per aci-e-foot for 10 years and the repay- 
ment of the re.servolr cost, $878,000, at the rate of 5 per cent per annum during 
the subsequent 20 years. The rental cost for 1928 on 8.000 feet at 70 cents was 
$5,600 plus $1,600 dam overhead and mortgage, which amounted to $2.23 per 
acre on the 3,000 acres. The McKay water repayment would re<iuire $2.64 
per acre from each of the 8.325 acres of the district. 

(r) Overhead and mortgage: The per acre cost of the overhead and mortgage 
is $3 at present. District officials believe it could be reduced to $1.75 to $2 
•with reconstruction. The overhead and mortgage is likely to remain rather 
high on account of the character of the canal s.vstem. . 

id) State and county taxes: Stanfleld district Improved land Is assessed at 
$50 to $75, which with the 1928 levy of 37.R mills, amounts to $1.89 to $2.83 
IMT acre. 

12. Private and corjxjrate creditors have already made such liberal conces- 
sions that little more may be expected from them. Further conccs.sions must 
originate with the United States Bureau of Reclamation. 

1. Economic and .social benefits: No. 
2. Opportunities: Mainly forage production  and dairying, livestock feeding. 
3. Undeveloped land; We believe the entire undeveloped area would be 

farmed if the water charges were low enough. 
4. Delayed settlement: (a) No serious delay has been caused by soil con- 

ditions. 
(6) Tliere are no serious climatic hindrances. 
(c) Project and markets are easily acce.sslble. 
(d) Ijack of capital would hinder settler If he did not bring enough with him. 
(c) We  believe  the  element  of  uncertainty  due  to  the  condition  of  the 

present canal and no assurance that the mutter will be remedied, coupled with 
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tlie high cost, and uncertiilnty of continued delivery of water has prevented 
settlement. Further delay in determining upon policy to be followed by the 
Keclamatiou Bureau is likely to result in loss of many of the farmers now on 
the project. New settlers are not usually of as good tjTx,- of farmer us the 
original settler and are inexperienced. 

(f) Local taxes arc rather high. 
(g) See (d) above. 
(h) Health conditions, insect pests, plant and animal diseases ofEer no 

unusual hindrances. 
0. The district says that it is doubtful whether it can meet the charges under 

the rental contract and those of the present repayment contract. 
C. The committee finds a serious discrepancy between the estimated costs of 

reconstruction as rcportejl by Harper in 1924 and by Dcbbler in 1928. We find 
in the Economic Survey of 1925, page 51, reconstruction and enlargement to be 
$290,000, while the Debbler report as quoted in Proceedings of Denver Con- 
ference, 1929, page 177, is $500,000. With such a large discreiiancy we are not 
able to arrive at costs per acre. 

7. Capital: Not less than $7,500 or the equivalent would be required to 
develop and bring a 40-acre farm into full production. The settler should have 
$5,000 in cash, and unless he can obtain credit of $2,500 it would be necessary 
to have all the required capital. More capital would be required for larger 
units. 

8. Credit: Credit is extremely limited at suitable terms and rates for farming 
operations. 

9. Technical aid: The experiment station at Hermiston, an assistant county 
agent also stationed at Htrmiston, and such assistance as is secured from the 
home station and extension service at Corvallis is sufficient. 

10. State aid : We do not think .so. 
The committee feels that under any plan of rehabilitation of tills district 

it will be necessary for the Reclamation Bureau to adopt the most liberal 
jwlicy of water rental possible. 

PLAN    FOR    RECONSTRUCTION     AND    RESETTLEMENT    OF    THE 
WESTLAiSD  IRRIGATION  DISTRICT,  OREGON 

(By P. W. Dent, assistant commissioner; George C. Kreutzer,' director of 
reclamation economies; B. E. Stoutemycr, district counsel; and E. B. 
Debler, engineer Bureau of Reclamation) 

The Westland irrigation district includes 10.209 acres. Of this 10,500 acres 
are regarded as good irrigable land. About 4,500 acres are now being irrigated. 
The present system can supply water to 8,000 acres. Hence 3,500 acres are 
supplied with water but are uncultivated and unirrigated. The irrigatc<l land 
wltli paid-up flood-water rights is being a.ssessed $2.00 an acre for water and 
new land is assessed at $3.80 an acre. 

The dLslrict issued $87,500 in bonds to purchase the system and natural-flow 
water rights. It also has a contract with the United States for the purchase 
of 29,250 acre-feet of McKay Reservoir water. The first construction payment 
is due in 1936. In the meantime stored water is being delivered on a rental 
basis of 70 cents iter acre-foot for a minimum of 10,000 acre-feet in the first 
year, 12,200 the .second year, and continuing at the same rate of increase to the 
tenth year when 29.250/73,700 of the stored water must be paid for at an esti- 
mated cost of $20,475. Amounts payable by the district are as follows: District 
warrants, $2,100; water rental due the United States, $8,200; bond interest, 
$3,050; total, $14,310.   Cash on hand amounts to $4,488. 

The cost of completing the irrigation system is estimated at $25,000 and 
Improvements to the system are estimated at .$:i5,000. Some drainage will prob- 
ably be required later but no estimate was made of this improvement. 

Merging the debt for McKay storage water with new construction required 
and making the total amount repayable in 40 years will not make this under- 
taking solvent. In other words 4,500 acres of Irrigated and cultivated land 
can not carry the cost of water and upkeep for 10,500 acres.   At least 3,000 

» Died Nor. 23,1920. 
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acres more land must be devploped and settlwl before success is reasonably 
assured. Settlement at present is at a standstill. Bare unimproved land 
does not apjieal to settlers as an oi>portunity to farm profitably and secure a 
home in this locality. As a precedent to the expenditure of any more Govern- 
ment funds in this district or of extending the repayment period to 40 years. 
tho.se in Oregon interested in this district should agree to purchase 60 unde^ 
veloi)e<l farms and agree to .seed 2,400 acres of the land thus acquired to al- 
falfa and sell these partially developed farms to experieuce<l settlers at cost 
and on long-time purchase terms. This is regarded as the most essintial part 
of any program to change this district into a settle<l community of home own- 
ers who can pay the cost of water and live comfortably. Any plan that does 
not provide for this will result in defaults in payment of irrigsitiou charges 
and requests for deferment of the debts. With this providetl for by local 
agencies in Oregon we would recommend the following being carried out: 

(o) United States expend about $00,0(10 in completing and remodeling the 
Irrigation system. 

(6) Enter into a contract with the district making the cost of McKay water 
and cost of new work repayable in 40 years. 

(c) Bondholders agree to reduce interest on bonds to 4 per cent. 
(d) All lands be appraised. Contracts be entered into with the owners of 

excess lands providing for their sale at the prices fixed by independent ap- 
praisal and that Incremented value contracts be entered into with the owners 
of all other lands. 

(e) Provision be made in contract to withhold assessments for construction 
cost on new land for five years if legal obstacles to this course can be overcome. 

if) District operate on an advance payment basis. 
iff) That if the ncce.ssary appropriation is made by Congress within the 

next three years, and it Is found within the next three years to be otherwise 
feasible, there should l)e substituted for subdivision (c) of the above plan a 
plan similar to the one proposed for the Stanfield district, 1. e. (c-1), that 
title (free from liens and encumbrances) to the canal system now used In the 
district and to be hereafter improved by the United States, be conveyed to the 
United States In consideration of a payment of ($87,500), such payment to be 
used to retire the $87,500 of bonds issued for the purchase of the canal by the 
district; (c-2) In consideration of the payment of bonds and without other 
payment or consideration, the lands, approximately 3.000 acres, owned or 
controlled by the bondholders or their trustee and commonly referred to as the 
3,000 acres of Western Land it Irrigation Co. lands, be conveyed to the United 
States or to a trustee to be subdivided and disposed of to acttial quallfie<l 
settlers as directed by the Secretary; (c-3) tax liens for delinquent taxes on 
the lands so conveyed to the United States or the trustee to be canceled by the 
district and county in similar manner to that proposed in the Stanfleld 
district. 

Since the same interests in Oregon must carry out the farm development 
at Westland as proposed to develop and settle Stanfleld, It is important that 
these districts do not compete for such financial aid and settlement. Stanfleld 
should go forward first because of the urgency of reconstructing Its irrigation 
system. The loss of any one of three old flumes will cripple Stanfleld so 
that It will be infeaslble of operation. In view of this the Improvement plans 
for Westland shoidd be deferred until Stanfleld Is completed. In the meantime 
It Is recommended— 

(o) That the water rental charge for Westland be reduced from 70 to 
50 cents per acre-foot for the next three years for such amounts of water as 
the district may actually require, which sums shall be paid In advance provided 
the holders of $87,500 in bonds will reduce their Interest to 4 per cent per 
annum; (6) that the contract of April 22, 1925, will otherwise remain in full 
force and effect except rate of Interest or penalty for nonpayment when due 
be reduced to 0 per cent; and (c) that when Stanfleld district is settled and 
developed as proposed, that the plan .set out above be put Into effect, if the con- 
ditions at that time warrant and the necessary approval of the plan can then 
be secured, subject, of course, to the required appropriations being made by 
Congress. 
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REPORT   ON   CONDITIONS   OP   RTANFIKLD   IRRIGATION   DISTRICT, 
OREGON 

(By P. \V. Dent, assistant commissioner; George O. Kreutzer." director of 
reclamation economics; B. E. Stoutemyer. district counsel; and B. B. 
Debler, engineer, Bureau of Reclamation) 

INTBODUCTION 

We arrived at Pendleton on June 1 and were joined by Mr. W. G. Ide, of 
tlie Oregon State Cliamber of Commerce, and Mr. t". C. Gi«noiix. of the Union 
Pacific Railroad Co. On tlic morning of June 2 we met with the land-settle- 
ment committee of tlie Pendleton Chamber of Commerce. We were Joined 
at Stanfleld on June 3 by Mr. James McKittrick, enginGering appraiser of the 
Federal Land Bank of Spokane. On June 3 and 4 the irrigation system. 
farms, and undeveloped land were inspected. Several Informal meetings were 
held with the board of directors of this district. 

OPERATIONS I.V   1927  AND  1828 

Conditions on the i>roject are much the same as reported last year. They 
are irrigating 3,(KJ0 acre.s of land. Lands are being assessed $3.50 per acre 
for Irrigation. Of this, $3 an acre is operation and maintenance, dire<-tly 
payable to the district. Slightly over 3,000 acres paid this assessment, with 
a total of over $9,000, which is considered sutticient for this year's operations. 
The additional $2.50 per acre asse.s.sinent is divided to provide 75 cents per 
acre to pay the United States for stored water. 75 cents per acre to pay interest 
on drainage bonds ($28,5(K» 6 per cent bonds), and $1 iMjr acre to apply ou 
Interest and principal due the Bank of California for the purchase of the 
irrigation .system ($56,000). Mortgage debts are about the .same as last year. 
The Bank of California has not paid either State or county or irrigation 
district taxes on its lands. Other nonresident landowners are quite generally 
delinquent in such taxes. In other words, the 3,000 acres under irrigation 
are quite largely the sole source of income to the district. 

The collections from this area of 3.000 acres will not be sufficient to pay the 
United States $5,600 for 8,000 acre-feet of stored water at 70 cents per acre- 
foot, whicli is the amount being funii.shed under their contract this year. 
The payment which can bo made the Bank of California will probably not 
amount to 6 per cent on the debt owing. Furthermore, the collections from 
assessments will not be sufficient to pay the interest on drainage bonds. 

Tlie district's present Indebtedness Is as follows: 
Drainage bonds $28, 500 
Delinquent interest on above bonds  855 
Contract for purcliase of Furnish ditch ,     56,000 
Delinquent interest on above ditch purchase contract      .S, (XX) 
Deferred principal owing United States for stored water 525.0<X) 

Total   613,355 

PROBABLE FUTURE (DERATIONS 

The morale of settlers, small irrigated area, and increase in seeped lands 
have prevented the district from collecting .sufficient funds to Improve the 
irrigation system. Oix-rations will continue until a mnjor accident occurs. 
It now appears unlikely that funds will be raised to make needed repairs or 
replacements at such a time. Should such a contingency be deferred a luimlwr 
of years, the district would after 1028 lie Ineligible for McKay storage, as the 
charges for 1928 water will likely be paid in part only. 

Discontinuance of canal ojieratlon prior to June 1 of any year will result 
In dry farming operations for that season, and in reversion to practically 
desert conditions in the following year, excepting as to 1,000 acres locate<l 
under the I'matllla proje<'t feed ciinal, where, by arrangement with the 
Hermiston district, a flood-water supply could be obtalne<l, with resulting 
small-farm Income. 

' Died NOT. 23,1929. 
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GENEBAL   PLAN    OF   EEHABHJTATION 

Reestabllshment of confidence in local agriculture, now sadly lacking, 
requires the removal of financial uncertainties in district affairs and a definite 
plan of future irrigation development. To this end the hereinafter described 
plan is presented embodying: 

(a) Acquirement of irrigation distribution system from private owners, 
including, without additional cost, some 3,000 acres of undeveloped land. 

(!)) Reconstruction of canal system to provide efficient and adequate 
service. 

(c)  Increase in McKay storage purchase to provide adequate water supply. 
id) Construction of additional drains as needed. 
(c) Drainage district bonds to be refunded into long term, low interest- 

bearing bonds, and to be iin obligation of the entire district. 
(/)  Di.sposal of raw lands at proper prices to qualified settlers. 
(jf) Formation of a corporation or group of individuals to underwrite 

the development into i)roducing farms of about 2,tXX) acres of the acquired 
land. 

(70  Repayment of costs over a period of 40 years. 

CAN.M,   RECONSTRUCTION 

The Irrigation system supplying the Stanfteld district lands was constructed 
by the Furnish Ditch Co. in 1905 and operated by that company until 
June 1, 1927, when operation was taken over by the district. The canal 
capacity has been maintained at about 110 second-feet, with the irrigated 
area generally slightly over .S,000 .acres. This area can not be .safely increased 
without more canal cajwdty. Except for a number of flumes with an ag- 
gregate length of 5,400 feet (all but one of wooden construction), the system 
is in good oi)eratlng condition. With present irrigation methods and prac- 
tices, canal capacity and the irrigated area are well coordinated. Increase 
of the irrigated area will result in an estimated decrease in canal losses from 
35 to 25 per cent, and the requisite capacity for a di.strict irrigated area of 
8,3(50 acres would lie 225 second-feet. 

This capacity will require reconstruction throughout. The more Important 
features in this work are the diversion dam, the flumes, and a section along 
the rock blulTs for a few miles below the railroad cros.sing. A new dam is 
required to provide adequate diversion capacity at levels that will force 
the desii'ed flow through the existing railroad crossing. 

The lower two-thirds of the main canal would he enlarged by widening 
and deepening, with replacement of the bottom lining. The longest flume, 
1,100 feet in length, would be replaced with concrete bench flume; the other 
long flumes, including a 2,400-foot flume, with concrete siphons, and the 
short flumes would either be eliminated with culverts, or rebuilt more sub- 
stantially. The cost, including necessary new laterals, Is estimated at $500,000, 
It should be understood that this estimate is necessarily very rough and 
should be confirmed by a detailed examination and estimate before being 
adopted or approved. 

The only portion of the work bordering on difficult construction is a section 
2,800 feet long, 2 miles below the tliversion, wliere the canal is in a constricted 
location between the highway and rock hills. It is here proposed to widen 
toward the hills, and deepen the canal, with little or no raise in water level. 
At several places, and fftr an aggregate distance of possibly 1,500 feet, such 
widening will retpiire removal of rock from faces now 10 to 25 feet liigh. 
Over tiie balance of.this section, there is adequate room between tiie present 
canal and the rock wall for the enlarged section. The excavated material 
would be used to widen the out.side canal bank. The concrete batik lining 
would be left undisturbed, so far as possible, and new bottom lining provided. 

Construction will not Intei-fere with irrigation operations. All important 
flumes, excepting the one 1,100 feet in length, can be constructed adjacent the 
present structures without interfering with their use. The 1,100-foot flume, 
which would be replaced by a bench flume, would necessarily be wrecked, 
unless it be found that a tunnel would be preferable to eliminate the flume 
and a considerable length of oiwn ditch. 

The irrigation season in 1927 closed on August 20, and in 1928 will close 
by August 1 unless additional storage Is purchased.   The period from Septem- 
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l)er 1 to April 1, which can be used for construction ijurposes, Is sufficient 
time to permit complete reconstruction in one season of the entire upper 
portion of the system, including the heiu-h flume, as winters in this region 
do not stop construction. The lower portion of the canal could best be com- 
pleted in tlie second nonlrrigutlon season, with considerable dragline enlarge- 
ment carried on during the intervening Irrigation season. 

»RAIN.\OE 

A drainage district comprising 1,4<X) acres of the irrigation district lands 
has an outstanding bonded indebtedness of .?28,500 at C i)er cent interest, with 
$855 in interest and $13,500 in principal now delinquent. A contract between 
the two districts provides that these t)onds become a general obligation of 
the irrigation district in the event the United States undertakes reconstruction 
of the project. It is furtlier planned that the bonds be refunded over a long 
term of years, with Interest at 4 per cent. Fifty-six half .vearly amortized 
payments of 3 per cent each are recommended. The drains constructed with 
this is.sue have not been maintained. Recuttlng thereof, together with addi- 
tional drains that will be needed to relieve present and prospective seepage, 
are estimated to cost $85,000, or about $10 per acre. 

STOR.XOE REQUIBEMENTS 

Operations in 1027 and 1928, during which McKay storage has been iu 
Tise, have amply demonstrated the need of au allocation of 3.5 acre-fi'et of 
storage capacity per acre to district land, as recommended in the report by 
Crocker, Hyslop, and Johnson, of July 1."), 1025. With the construction of 
the Birch Creek feeder, McKay storage will cost, roughly, $2,250,000, or $30 
per acre-foot. Reservoir water for Stanfleld will therefore cost $105 per acre, 
•or $878,000 for the area of 8,360 acres of irrigable land in the district. 

PXntCH.\BE OF CAN.\1, SYSTEM 

As United States funds may not. under present laws, be expended on private 
propert and the district is financially unable to complete purchase of the canal 
under Its present contract therefore, the plan contemplates purchase of the 
system by the United States and Inclusion of the net cost thereof in the 
project co.st. As neither district nor other taxes are now being paid on its 
lands. It Is believed that for a price of .$56,000 or less the Bank of California 
may he found willing to convey both the ditch projiorty and its lands. The 
plans contemplate remission of all taxes on these lands as they are acquired 
by the United States. There i^ no question of the ability of the irrigation 
district to do this as to its taxes and it is believed the county is likewise 
empowered. Mr. Ide has a written opinion of the State's attorney general 
to this effect. Returns from sale of land- would be credited against the cost 
of acquiring tlic ditches and land. 

Total costs 

Per acre       Total 

Purchase of irrigation system.. 
Canal reconstruction  
McKay storage  
Drainage  

Total-  
Less credits by sales of land  

$7 $SA,(X» 
60 I 500,000 

105 878,000 
10 85,000 

182 
2 

Net - i 180 

1,519.000 
19,000 

1,500,000 

ADDITION .M,  EXPENDITtTRES   BEQT7IBED 

Of the total cost of $182 per acre, $105 represents purchase of McKay 
storage, for which the investment has already been largley made. McKay 
Reservoir has so far cost $1,900,000, and upon construction of the Birch Creek 
feed canal at an additional cost of $300,000, such storage will cost roughly $30 
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per acre-foot of capacity. The Birch Creek feed canal will not be required 
before the Staiifleld district i.s fully developed and the Westland district uses 
the maximum provided for in its contract for purchase of storage. The needs 
for more or less Immediate work would then be as follows: 

Canal   purchase $50,000 
Canal   reconstruction 500,000 
Drainage    85, 000 

Total . &il,000 

VALUB OF  WATER FOB IBBIGATION 

Approximately 560 acres of the project consist of " volcanic asli"' soil. It 
is settled in small holdings and is under cultivation. The crops consi.st of 
apples, peaches, alfalfa, tame and wjld pastures, potatoes, berries, and home 
gardens. One cutting of alfalfa in the shock, on 32 acres, was estimated at 
2% tons per acre. In 1927, this area produced a total of 198 tons, or about 
6 tons per acre from three cuttings. The stand is 12 years old, but Is .still 
quite thick. It Is believed that this character of land will average 4Vi to 5 
tons of alfalfa iwr year, one year with another. 

The soil of the remaining lands is a very fine sand, fairly fertile and of fair 
water-holding capacity. The.se lands require more water than " volcanic a.sh." 
Crops inspected showed that 4 tons per acre could l)e expected on good stands 
wheu properly farmed. These lands should average, with a full water supply, 
about 3 to 3% tons of alfalfa per acre over a long time. 

The tract should be develojjed with dairying and poultry raising as major 
enterprises. Since Portland Is only 200 niiles away, other crojis such as truck 
and berries are fulure possibilities. It will require further operations to 
determine which of these crops should possibly be produced for early markets. 
Old lands are paying .$5.50 per acre as irrigation charges in 1928. and In 1927 
paid $6 jier acre for water. They should have no difficulty in maintaining tills 
rate of payment with more water and with better irrigation and drainage 
facilities. If the new land is sold at not more than an average of $10 an 
acre, and if settlers have sufficient capital to develop farms, or if the land 
is prepared for irrigation and sown to alfalfa and fenced before purchase, 
settlers should l)e able to pay fully $5 an acre for water after they become 
established and farm development is completed. For the first four years, the 
new lands could pay operation and maintenance, but no assessments for con- 
struction. The total fixixi payments for water on a 40-acre farm would he ap- 
proximately $200, and for State and county taxes about $80, or a total of $280 
per farm. 

REa'AYMEKT OF COSTS 

The amount that developed lands can pay annually for water under present- 
day conditions is estimated at $5 per acre. Operation and maintenance costs 
are estimated at $1.75, with interest and retirement of bonded drainage in- 
debtedness estimated at 25 cents per acre, leaving $3 per acre for construction. 
New lands are to be exempt from construction charges for four years after 
water is available. Repayment ability under future conditions is indeter- 
minate, but is bound to increase if agricultural conditions remain as at present. 

In view of this situation and the requirements of the law with regard to re- 
payment in 40 years, the following schedule of construction payments Is 
suggested: 

.      Vea.                                             A.eas_^7'J    ^^ District 
payment 

1 to 4. inclusive  
6 toB. inclusive -   
10 to 19. inclusive -  

3,000 1             $3.00 
8,300 I               3.0Q 
8.300                 4.00 
8.360                  .'1.23 

S3fi,000.0O 
12.1,000.00 
334, 400. OO 
43», 900.00 

30 to 39. inclusive'    -.   - - .     .     . _ .-                 _ „ 8,360 ,               6.75 Xi, 300,00 

Total                           1, SOO, 000.00 
1 

' Payments made at end of each year, leaving but 39 years from end of the first year to complete pajTnents 
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While tlie lands can no doubt pay tlie .$3 and $4 rates for construction, and 
may even be found capable of paying tlie if5.25 rate, payments of $6.75 per 
acre for construction, togetlier wltli $2 for operation and maintenance appli- 
cable after 30 years, are believed very liigli unless agricultural conditions or 
dollar values change materially. Any contract with the district for repay- 
ment should therefore provide that the Secretary be authorized to defer In- 
creases in annual payments. 

In the event the Secretary should find that the increases in construction 
payments provided for in the schedule can not be fully maintained, such un- 
paid amounts resulting from suspension of increase in annual payments would 
necessitate a district bond i.s.sue to comi)lete payment of the total debt to the 
United States in the last year. 

With the scheduled construction iiaymonts. it will take 22 years to return 
the total of $641,000 of new moneys required to be invested if the plan Is 
carried through. Should the indicated investment of $041,000 not be made, 
the market for McKay storage would be further re<luced, as such additional 
investment not only aids in payment liy the district of its present contract 
obligations of $525,000 for storage, but in addition provides for disposition of 
unused McKay storage to the value of !f3,5.'i000. In order that the district 
may have no difficulty in disposing of deliniiuencies, It Is proposed tliat collec- 
tions of outstanding delinquent assessments be covered into a reserve fund 
for the purchase by the district of lands that go to tax sale. 

SETTXEMENT 

Of the 8.3G0 acres, about 3,740 acres are settled. Tlie remaining lands re- 
quiring settlement are owned as follows: 

Acres 
Inland Irrigation Co.  (Bank of California) 3,200 
Furnish  Investment  Co      920 
Copelaml Estate      350 
Coe   Estate      150 

Total 4,620 
No difliculty should be exp«MMonced in collecting $5 an acre for water from 

tlie old settled land. These people are (luite firmly established and have tlieir 
places lmprove<l and in production. Late water and drainage will further 
Increase farm incomes. The solvency of the district and tlie return of the 
Government's investment w 11 depend on what is done to settle the 4.(120 acres 
and bring these lands to the same state of farm development as are the old 
lands. 

The old lands will have to carry a much heavier financial burden tlian 
they do at present if the new lands are not completely settled and developed 
before the district must pay tlie construction asse.ssnients on the large in- 
debtedness for reconstruction. In fact, the construction instailnieiits will lie 
confiscatory on the old lands if tlie new lands are not settled and developed in 
the first four years after reconstruction is completed. If only 1,000 iiddi- 
tional acres are settled and brought under cultivation in the first four .vears. 
the construction a.sses.sment of $25,080 would in the fifth to the ninth .vears 
become a general liability on 4,000 acres unless owners of the undeveloped 
land would pay their assessments with money secured fnmi other sources. 
Tliis would require a payment of .$0.25 an acre for construction on 4,000 acres, 
which, with a corresponding increase in assessments for operation and main- 
tenance and incidentals, would amount to a total of about $0 an acre. 

The largest assessment heretofore made in tills district was one of $0 an 
acre in 1920, payable in 1927. This illustration shows that the reconstruction 
of the system, while desirable and necessary to permit full development of 
the district, does not insure the solvency of the enterprise. Acquiring the 
Inland Irrigation Co.'s land and selling it at from $1 to $15 an acre will not 
assure success. 

Settlers will require forage the first year to feed dairy stock or sheep to 
make a living and pay operating expenses. Farms should be leveled, sown to 
alfalfa, and fenced a j'ear before settlement to assure that forage will be avail- 
able for a herd of dairy cows. At least 2,000 acres of new land should be planted 
to alfalfa the first year that a full water supply is available and liefore the 
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settlers are invited to purchase the farms. The department )ias no authority 
to do this necessary work. It should be done either by a corporation fin-inced 
and organized for this purpose, or by individuals who desire to see this project 
succeed. Under either plan they would acquire the land at its appraised value 
and carry on the development work and sell the partially improved farms to 
qualified settlers at actual cost. Such farms will appeal to shrewd settlers as 
an opportunitj'. 

If this work is provided for, settlers should have not less than $3,000 to .$3,500 
to make a first psiyment on the improved land and sufficient left to buy livestock 
and equipment and erect a house and neces.'-ary farm buildings. This Is based 
on the land costing about $10 an acre, and with leveling, seeding, and fencing 
costing about $40 an acre. Forty acres partially improved would, therefore, 
cost about $2,000. 

Such hind .should be sold upon an initial payment of 10 to 20 per cent, and 
the balance payable in 20 years on the amortized plan, with interest at 6 per 
cent and subject to the condition that the settler invest the first year at least 
$1,000 in erecting buildings and making other necessary improvements. Tliis 
will leave from $1,000 to $1,500 of the settler's capital which can be used tor 
securing farm equipment and necessary livestock to consume the hay. If this 
plan is not adopted, settlers should have from $5,000 in capital and equipment 
to do this necessary development work them.selves and be reasonably certain of 
success. 

Business people in Oregon, with whom this was di.scussed, did not favor a 
corporation. They were concerned about the ditticulty and cost of adminis- 
tration. The funds reciuired would have to come from widely soattt-red sotirces 
and ninny of them never would be able to .see the development or u.se their 
judgment in carrying on the dovelopin>'nt. It was pointed out that with a 
corporation efliciently managed the work would Ije uniformly well done. They 
believed that 40 business men would each agree to buy a unit, clear, ditch 
and level, and seed it to alfalfa. They would fence the unit aud agree to sell 
it to 11 qualilied settler at cost. Mr. Ide believed he could present this to 
Individuals who would agree to do this. 

It makes little differt>nce which plan is followed as long as one-half of the 
new land is growing alfalfa in advance of .settlement. The tentative plan 
worked out with  Mr.  Ide for the new lands provides  for tlie fiillowing: 

(«) That the Government acquire the land when purchasing and acquiring 
title to the canal system. 

(6) That the land be appraised in accordance with its productivity and 
topography  (probably valued at from $1 to $15 an acre). 

(c) That $750 be deposited in trust by each individual for the pui-chnse of 
a unit based <m the value of a farm of average size of the best land (50 acres 
at $15 an acre, total .$750). 

(d) That a contract be made between the UnUe<l States and the individual 
providing that the land be cleared, ditched, leveled aud .seeded to alfalfa and 
fenced and be sold to qualified settlers on long tern)s and at cost, with 0 per 
cent to be allowed on the money invested in the land and its development. 

((•) That back taxes be renntted, and that operation and maintenance charges, 
only, be assessed during the first f(mr years. 

Under this plan, $30,000 would be placed in trust in advance of the UnltecJ 
States expending any money for construction and contracts would be secured 
from responsible parties agreeing to expend an additional amount of about 
$1,750 each to carry out the balance of the program. In this way, about 
$100,000 would be expended by citizens of Oregon to assure succes.sful settle- 
ment and farm development. If it is later decided by those interested in the 
development that a corporate form of development is more satisfactory, the 
corporation should have a paid in capital of not Ies.s than $75,000, and $100,000 
would be better. 

The program outlined above is an essential part of this development, and 
the department would not be justified in expending additional funds for re- 
construction unless this is a.ssured aud provideil for. 
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EMMETT IRRIGATION DISTRICT, IDAHO 

(By W. W. Johnston, associate rtclnmation ec'ouomist, and B. B. Stoutemyer, 
district counsel, Bureau ot Reclamation) 

HISTOBICAI. AND DBSCBIPTtVE 

The Einmett irrigation district is located in tlie Payette Valley near llie town 
of Emmett, Idaho. It includes ii narrow strip of liind on the extreme south 
side of tiiat valley, linown as the " slope " and a more compact area of terraced 

. land on the nortli side of the valley known as the " bench." The slope is of 
sandy soil and has excellent air drainage, adapting it to the production of 
fruit, melons, and other tender crops. The area of the slope is approximately 
5,000 acres. The bench Includes a smooth body of land with heavier soil. It 
Is better adapted to general farming than the slope and. because of less favor- 
able -frost conditions, is only well suited to fruit production in spots. The 
area of the bench is 18,000 acres. 

2. The district is served by canals diverting from the Payette River by 
means of the Black Canyon diversion dam. The south canal Is connected witli 
that dam by a 48-inch wood siphon, which Is the controlling structure In the 
water supply of this canal. Water is pumped to the north canal, which serves 
the bench area, by direct-connected hydraulic pumps which lift water 2.3 feet 
above the surface of the reservoir. 

3. The district is a Warren Act contractor with the United States. The 
project was originally constructed under the Carey Act. It was organized as 
an irrigation di.'strict and took over the operation of Its canal .system in 1010. 
Prior to the construction of the Black Canyon Uam. water was delivered to 
the present ix)int of diversion through a 15-mile canal which was difficult and 
expensive to maintain. Operation and m.-iinteuance costs prior to the time this 
dam was constructed varied from $4 to $7 per acre per annum. These costs 
have now been reduced to §2 jier acre. 

4. The district appears prosperous to the casual observer, but it l.s now 
faced with a debt in tlie form of bonds and judgments amounting to .$l.(it55.400, 
and a Government eonstructiim debt of approximately $81S,000 less construc- 
tion payments made to date. About two-thirds of the landowners are far 
enough liehind in Interest a.ssessments that tax deeds may now be Issued by 
the district. 

o. The district has asked, first, that the annual construction installments 
required to be jmid to the United States by the district under existing con- 
tracts be reduced and the time for completion of i)ayment extended, and, 
second, that the Government provide for the district additional pumps, or 
other means of diverting approximately 10<) .'secoud-feet of additional water 
Into the canals of the district. 50 .second-feet additional being requested for the 
nortli-slde canal, to be jiumiied into the canal of the district by additional 
pumps to be provided and installed by the I'nlted States, and 50 second-feet 
additional for the district's south-side canal, to be provided bjNadditlonal pipe 
or conduit capacity In the pipe line connecting the Black Canyon Dam with 
the district's S(mth-side canal. i 

6. It has long been known that the bond and warrant Indebtedness of the 
district was far in excess of the amount which the district's landowners can 
pay and that .some adjustment between the district and Its creditors would be 
necessary before the district would be able to meet the required payments on 
its bond and warrant Indebtedness. The delivery of w-ater from the dam and 
pumping plant constructed by the United States being conditional upon the 
making of the payments required to be made to the United States, the obliga- 
tion of tlie district to the United States is In effect a prior lien as the water 
can not be delivered without such iwyment, and without water the bonds and 
other securities of the district would be worthless. 

7. Prior to the completion of such an adjustment between the district and 
Its creditors as would put the district on its feet financially, it Is considered 
Inadvisable to make any concessions on the payments coming due under exist- 
ing contracts from the district to the United States, as any such concessions 
prior to settlement with the bondholders and other creditors would merely have 
the effect of enabling the bondholders and other creditors to secure a larger 
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payment on the bond and warrant Indebtedness than otherwise would be pos- 
sible, without any real benefit to the settlers or landowners in the district. For 
instance, if $8 per acre per year is considered to be the limit of the amount 
whlcli tile average landowner can pay for operation and maintenance charges 
plus construction charges due the United States plus interest and principal 
payments on bonds and other obligations of the district, and If the annual cost 
of operating and maintaining the district canals amounts to $2 per acre and 
the amount required to be paid to the Government as a condition to tlie right 
to receive water from the Black Canyon dam and pumping plant is $2 per acre 
per year, there would remain a margin of $2 per acre per year which miglit be 
paid on the interest and principal of the bonds, warrants, and other indebted- 
ness and tliat would be the limit which the bondholders and other creditors 
could secure on such indebtedness. But If the Government reduced its charge 
for water from the works constructed by the TJnitetl St«tes to $1 an acre per 
year instead of $2 per acre per year in advance of a satisfactory settlement 
between the district and the bondholders and other creditors, this concession on 
tlie part of the Government would merely enable the bondholders and other 
creditors to collect $3 per acre per yiar on their claims in.steiid of .$2. For this 
reason, the concessions re<.-ommended in this report should be considered con- 
ditional uixm completion of a delinite setllenient between the bondholders ami 
other creditors and the district ; or if the settlement with tlie bondholders and 
other creditors is in any way conditional, then the coniliticms should be fully 
met prior to any rixluction in the annual diarges provided for in the existing 
Government contracts. 

IKBIG.\TION' DtSTMCT Fl.NANCKS 

8. The early financial history of the district Is given in the report on the 
Weiser and Fayette Uiver Valleys, Idaho (by James McKittricU). made to 
the Federal land bank in 1920.   The following is taken from that report: 

" In 1910, after the district was taken over by the settlers, an issue of 
$1,100,000 in bonds was voted by the district. Of this i.ssue .$!)00,(X)0 approxi- 
mately were .sold, part of which was used for retiring bonds solil by the con- 
struction company. Tlie last semiannual interest payment, amounting to 
$26,328. was made .January 1, 1913. The bonds run from 10 to 20 years; the 
flrst of these are to be retired in 1922. Indibtedness on warrants issu<!d by the 
district for construction and maintenance puniosos, is at present $231,000, not 
including Interest. This interest like that on the bonds lias not been paid In 
recent years. In December, 1916, the indebtedness was $.")4 per acre. Indebted- 
ness on bonds and warrants at present, including accrued interest. Is $.J9 to .$00 
per acre. This will increase to $7.') per acre by 1922, providing interest remains 
unpaid until then. It is now planned to then adjust this indebtedness and 
compromise witli the present bondholders, on a 50 to 75 per cent basis. It is 
said that the bandhoiders have already ottered a compromise. 

Assessments have been $5 to $0 per acre per year. The money so raised has 
been used for l)etterments and operation and maintc^nauce, It being considered 
more urgent by the district managers to put the canals in sub.stantial condition 
and provide pej-nianent structures, than to take care of interest payments, and 
they consequently were allowed to laji.se." 

9. Following tlie date of the report from wh:ch the altove (piotation is taken, 
interest deficiencies continut>d to accumulate. As will lie pointed out in detail 
later, the district contracted with the United States for the con.strncion of the 
Black Canyon Dam in 1921. Following the arrangement for this contract, 
refunding bonds were issued to take care of old bonds and interest dellmiuencies. 
The amount of this bond issue was $1.20S.2(K). During the period of negotia- 
tion, additional unpaid interest accumulated and a judgment was tsjken to 
cover this deficiency In the amount of $51,381.40. of which, after partial 
payment. $39,755 remains unpaid. 

10. There is ample evidence that the money secured from the l)ond sale was 
not ecimomicaily expended. The bonds were sold at a substantial discount and 
were refunded to include delinquent interest, together with the original bonds 
at their face value. A large part of the funds originally expended for con- 
struction purjioses was expended in the construction of works which proved 
so far faulty and inadequate for tlie puniose intended that the district was 
oblige<I to abandon the same and to turn to the Black Canyon Dam as a sub- 
stitute means of securing water.    Tliis faulty engineering plan, which resulted 
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in the expenditure of ii large proportion of the proceeds of the original bond 
issue in the construction of worlts which were later abaiidi)ue<l because inad- 
«quate and incapable of iiermanent maintenance without prohibitive cost, also 
Involved the district in very heavy operation and maintenance charges during 
the years prior to the time that the Black Canyon Dam was constructed, and tlic 

•excessive operation and maintenance costs incurred during tlie years that the 
district was attempting to keep the canal system in operation in the canyon 
so exhausted the resources of the district and the landowners that interest 
•charges were necessarily left unpaid, and this accumulation of interest (after- 
wards refunded), together with the losses resulting from the investment of a 
large part of the bond proceeds in works which had to be abandoned, is respon- 
sible for most of the financial diflBculties in which the district is now involved. 

11. Prior to the construction of the Black Canyon Dam, Mr. A. J. Wiley, an 
engineer employed by the district, made an examination and report on the con- 
dition of tlie district canal system. The conditions as found by Mr. Wiley and 
set out in his report were largely embodied in the preamble to the contract of 
November 18, 1921, between the United States and the district, and give a 
very good idea of the reasons which led the district to urge Government con- 
struction of the Black Canyon Dam and which induced the Government to 
undertake that construction for the purpose of preventing the lands of the 
district from reverting to a desert. The preamble of the contract in question 
Includes the following recitals in regard to the condition of the district irriga- 
tion .system prior to the construction of the Black Canyon Dam: 

" Whereas the district includes about 22,500 acres of irrigable land, most of 
which is now in a high state of cultivation in orchards, alfalfa, and other 
growing crops, a large part thereof being now in bearing orchards; and 

" Whereas the district owns and operates that certain Irrigation system by 
means of which water is furnished for the lands of the district, the main canal 
of which system heads at a crib dam on the Payette River about U miles below 
Horseshoe Bend, 22 miles above Emmett, 16 miles above the Black Rock Can- 
non dam site (sometimes called the Black Canyon dam site), and 17 miles 
above the head of the irrigation district, and has no other means of furnishing 
•water for said lands; and 

" Whereas the said crib dam is largely on a gravel foundation, has been In 
place about 15 years, was damaged by an extraordinary run of Ice during the 
winter of 1919 and 1920, and is In a precarious condition; and 

" Whereas It has been estimated by the engineer of the district that the said 
main canal, to adequately supply the lands of the district with the present 
losses, should have a capacity at tlie head of 500 second-feet, but at the present 
time probably has a maximum capacity of 250 second-feet, of which 40 per cent 
Is lost by seepage (mostly in the 10 miles of canal above the Black Rock 
•Canyon dam site), and about liM second-feet is delivered to the lands in the 
district; and 

" Whereas the loss in one section of the said canal above the Black Canyon 
dam site has been found to be as much as 40 second-feet per mile; and 

" Whereas most of the said 16 miles of canal above the Black Rock Canyon 
is In a difflcult and hazardous location in part from the nature of the material 
and in part from the steep slopes upon which it Is located; and 

" Whereas at the beginning of the fourth mile of said canal from the 
head thereof, the canal strikes the steep faces of a mesa which It follows to 
the middle of the fifth mile, which sldehlU Is of a very coarse previous gravel 
and is the section where a loss of 40 second-feet in a single mile was meas- 
ured ; and 

" Whereas the material is very treacherous and uncertain, the gravel being 
compacted enough so that It stands temporarily on a very steep slope and 
has been excavated as steep as It will stand with resultant caving and raveling 
Into the canal; and 

" Whereas at the end of this sidehlll the canal enters the section known as 
the ' big cut,' which is mainly In the same coarse gravel as on the sidehill 
In the preceding section, but changes near the bottom and at the lower end 
into gumbo, the big cut being about 2,100 feet long with a maximum depth of 

•cut of about 100 feet with side slopes about one-halt to one and subject to 
constant breaking down of material from these extremely high and steep gravel 
slopes and the gumbo In the bottom which is kept wet by springs, making it 
Impracticable to work teams, so that the annual cleaning of the extensive 

102406—30 9 
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accumulations In the cut Is very burdensome, and the jmrtial blocking of the 
canal by the accumulation of falling gravel backs the canal up on the dangerous 
side-hill section just above it; and 

" Whereas the next one-half mile of canal below the big cut Is generally on 
steep sldehlll with caving banks, and about the middle of the sixth mile there 
is another big cut 50 feet high with steep slopes caving into the canal followed 
by the pot-hole section near the end of the sixth mile, where a section of the 
original canal may be seen 20 feet lower in elevation than the present canal 
and 100 feet to the south; and 

'• Whereas tlie ground in this section at times moves downhill, being lubricated 
by the water in the canal, followed by 900 feet of steep shaley sldehlll, followed 
by 650-foot tunnel in which sand and gravel deposits from the caviug banks 
above, the said tunnel being followed by 2,100 feet of leaky and dangerous 
ground to the Squaw Creek crossings, followed by u steel Uume across Squaw 
Oreek, the metal of which is being cut out by the gravel carrie<l in the canal 
from the caving hanks above; and 

" Whereas for the next mile the canal follows down the steep rocky slopes 
of Squaw Creek and needs to be widened about 4 feet, involving cutting into 
a solid-rock slope about 40 feet high, which section ends in a 486-foot tunnel 
below wlhlch there is 2,100 feet of rock sidehill with an average cut of 16 
to 18 feet upon which the canal should be widened about 5 feet followed by 
200 feet of steel flume on a high timber trestle followed by 1V4 miles of bad 
sidehill location on a steeply sloping solid rock base thinly covered with earth 
and loose rock upon which it is very difljcnlt to hold the canal, followed by 
800 feet of concrete flume, then three-fourths mile of sidehill canal, another steel 
flimie 300 feet long on a timber trestle 600 feet of sidehill canal, another 
similar concrete flmne 800 feet long, 1,400 feet of old steel flume, which is 
being replaced with concrete flume, followed by 1 mile of fairly gootl canal 
requiring enlargement in material about one-half solid rock, followed by about 
2 miles of sidehill canal in leaky material extending to a point near the Black 
Canyon Dam site; and 

" Whereas the district has expended during the last five years an average of 
more than $100,000 per year in the maintenance and upkeep of the said dlver- 
Mion dam and 16 miles of canal above the said Black Canyon Dam site; and 

" Whereas it Is the opinion of the engineers of the district that said irrigation 
works as at present constructed can not reasonably be expected to last and 
remain capable of carrying water for more than two years longer; and 

" Whereas it would cost more to rebuild the said canal and place the same 
in a safe and permanent condition than to build the proposed Black Canyon 
Dam; and 

" Whereas that portion of the canal system of the district lying below the said 
Black Canyon Dam site is safe and easy to operate, economical to maintain, 
and free from excessive seepage losses; and 

" Whereas the engineers of the district have strongly recommended the 
construction of a diversion dam at the said Black Canyon Dam site as a sub- 
stitute for said 16 miles of piain canal: and 

" Whereas the district has been unable to sell its bonds for the purpose of 
constructing the said proposed Black Canyon Dam; and 

" Whereas the only chance to secure the construction of said dam with 
private capital is to issue the district bonds to a contractor in payment for 
the construction work and to allow the contractor a sufliciently high price 
payable in bonds to enable him to sell the bonds at a heavy discount and still 
make a substantial profit on the job; and 

" Whereas the district has not been able to secure any definite proposal for 
the construction of the dam by private contract even on the basis of such 
increased price to cover the discount on the bonds; and 

" Whereas during a period of 20 years the interest on the district bonds 
would amount to more than the principal; and 

" Whereas on account of such interest charges and tlie increased price of 
the work to cover the discount on the bonds, and the contractor's profit, it 
would cost the district at least three times as much to pay for such work 
under private contract (if private capital could l)e secured at all) as to pay 
tlie United States for the same without interest uiwn tlie terms provided in 
the act of Congress of August 13, 1914 (38 Stat. 686), known as the reclama- 
tion extension act; and 

" Wliereas most of tlie land to be flooded by the backwater from the said 
proposed Black Canyon Dam Is public land of the United States and has been 
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withdrawn from entry by the Secretary of the Interior under the first form 
of withdrawal authorized by the reclamation act of June 17, 1902 (32 Stat. 
388) ; and 

" Whereas the Secretary of tlie Interior \)/tis cause<l plans and surveys to be 
made for the irrigation of about 56,000 acres of arid land in tlie Black Canyon 
division of the Boice project, locatetl in the Blaclc Canyon irrigation district, 
a large part of which is public land of the United States, and most of the i-e- 
mainder thereof is land which was public land at tlie time of the initiation 
•}t the Boise project and was entered under the provisions of the said Federal 
reclamation laws and was settled upon in the expectation of receiving water 
for irrigation under said acts of Congress; and 

" Whereas under the said plans the said proposed Black Canyon Dam Is 
necessary as a means of diverting the waters of the Fayette River for the 
irrigation of the lands of the said proposed Black Canyon division of the 
Boice project; and 

" Wljereas the cost of constructing the irrigation works necessary for the 
Irrigation of sjtid Black Canyon division is such that the said Black Canyon 
division is considered to be a feasible project if It can be built without charg- 
ing the same with the entire cost of the Black Canyon Dam, but that the cost 
thereof is sufliciently high so that the feasibility of said Black Canyon division 
of the Boise project is considered doubtful, if it were necessary to charge to 
the said Black Canyon division the entire cost of the Black Canyon Dam; and 

" Whereas it is necessary to pump water for about one-third of the land pro- 
pose<l to be Irrigated In said Black Canyon district, and whereas the Black 
Canyon Dam will furnish a convenient and economical power site for generat- 
ing the electric power necessary for such pumping; and 

•' Whereas in order to save the Emmett Irrigation district and the entire 
community from the great loss which would result from the failure of the 
present canal system and the water supply of the district, and in order to 
provide a portion of the means for the Irrigation of the Black Canyon division 
of the Boise project, and to provide power for Irrigation, the Secretary of the 
Interior is willing to construct the said proposed Black Canyon Dam and the 
pumping plant herein provided for, and allow the said Emmett irrigation 
district the use and benefit of the same during the irrigation season so far as 
pwjulred for the diversion and pumping of water into the canals of the said 
district, and allow the district to jmy for the same In 20 years' time without 
Interest upon the terms and conditions set out In the said act of Congress of 
August 13, 1914 (38 Stat. 686), provided the said district will pay the full 
cost of the said dam and of the pumping plant to be used by the district, upon 
the terms herein provided and In case said dam is later used as the means of 
diverting water for the said Black Canyon division of the Boise project, to 
reduce the charge against the Emmett district on account of the dam to one- 
half of the cost of the said dam, provided said dam may be used for the 
diversion of water for said Black Canyon diversion and that the remaining 
one-half of the cost of the dam is paid by the lands of said Black Canyon 
irrigation district, and that the power possibilities of said dam not required for 
pumping water into the North Side Canal of the said Emmett irrigation district 
are reserved to the United States." 

12. The imiwrtance of the Black Canyon dam to the district and the 
persistent efforts of the district management to secure Government cooperation 
In construction of the dam arc well known to the landowners and officials 
who were connected with district affairs at that time, but some statements 
have been made In this connection by representatives of the bondholders which 
require correction. Among others, the statement has been made that a draft 
of proposed contract was printed by the Government In Washington and 
circulated among the landowners, under which the district was to pay one-third 
of the cost of the dam instead of one-half thereof. A copy of the printed form 
referred to has been secured and Is found to have been printed In Emmett 
by the district and circulated by the district, and bears the mark of the printer 
as " Emmett Index Print, Emmett, Idaho." It may be said in this connection, 
however, that the contract actually secured by the district was better than a 
contract to pay one-third of the cost of the dam In cash or interest-bearing 
securities, as tlie obligation to pay the Government one-half of the cost of the 
dam in 20 annual installments without Interest amounts to less than an 
obligation to pay one-fourth of the cost of the dam with Interest. 
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13. Kepresentativcs of the bondholrlei-s Imve also made tlie statement that 
a power company was willing to build the dam in consideration of securinR the 
power privileges at the dam. Siicli a rumor was current prior to the time that 
the contract of November 18, 1921, was made, but upon investigation it was 
found tliat the district itself would require the use of a large share of the 
" firm " power available at the dam site during the low-water season in order 
to pump water into its nortli-side canal, the crest of the proposed dam being 
some 23 feet below the district's north-side canal, and the district's diversion 
of some 350 or 400 second-feet of the low-water flow of the river above the 
dam further cut into the low-water flow available for electrical-power develop- 
ment. Upon further investigation the possibilities of private financing were 
found to be as set out in paragraph 15 of the preamble of the contract, as 
above quoted. 

PRESENT   BOND   ISSUE   AND   ASSESSMENT   BEQtTIKED   FOB   REPAYMENT 

14. The bonds issued are to mature serially beginning In 1931. The required 
yearly payments of principal and interest on the bonds, together with the 
assessments necessary on the basis of 19,500 acres, have been computed by 
Messrs. ParkhlU and McKittrlck as follows: 

Year 
Average 
unpaid 

principal 

Bond 
principal 
due suc- 
ceeding 
Jan. 1 

Interest 
payments 

Total 
payments 
required 

Aver- 
age cost 

per 
acre 

Cost per acre 
for lands as- 
sessed at— 

$42 $50.85 

1927.  $1,208,200.00 
1,208,200.00 
1,208. 200. 00 
1, 208, 200. 00 
l,183.20a00 
1,128,200.00 
1,063,200.00 

983,200.00 
888.200.00 
783.200.00 
665.700. 00 
835,700.00 
395.700. 00 
245, 700. 00 
84,100.00 

$72,492.00 
72,492.00 
72,492.00 
72,492.00 
70.992.00 
67.892.00 
83. 792. 00 
58.992.00 
53. 292.00 
46,992.00 
39.942. 00 
32,142.00 
23.742.00 
14,742.00 
6.046.00 

$72,492.00 
72,492.00 
72,492.00 
72,492.00 

120,992.00 
127,692.00 
133,792.00 
148.992.00 
153.292.00 
154.992.00 
164.942 00 
167,142.00 
168,742.00 
169.742.00 
173,246.00 

$3.70 
3.70 
3.70 
3.70 
6.20 
6.46 
6.85 
7.65 
7.85 
8.05 
8.45 
8.57 
8.65 
8.70 
8.90 

$2.90 
2.90 
2.90 
2.90 
4.87 
.i.oe 
5.38 
6.00 
6.1« 
6.32 
6.63 
6.73 
8.79 
6.83 
6.99 

K14 
IMS, 4.14 
ion     4.14 
isio  4.14 
1831  
19M  
1933           ..  

350.000.00 
60.000.00 
70.000.00 
90.000.00 

100.000.00 
110.000.00 
125.000.00 
135,000.00 
14,1.000.00 
15.\000.00 
168, 200. 00 

6. S3 
7.21 
7.85 

1994  8.55 
UBS      S.K 
1936  9.00 
1937      9 45 
1938  9.58 
1989  9.67 
1940  9.73 
1941   9 95 

15. In the district apportionment of benefits covering this bond Issue, the 
assessment varies on different lands. Ninety-eight per cent of the lands have 
benefit assessments or apportionments ranging from $42 to $59.85, with an 
average of $53.50 per acre. The tabulation above sliows that assessments to 
cover bond principal and interest will vary from $3.70 in 1930 to $8.90 In 
1941. on the basis of the average benefit apportionment. For lands against 
which benefits have been apportioned at the maximum of $59.85, the yearly 
assessments will run from $^.14 in 1930 to $9.95 in 1941. 

OOVEBNMENT CONSTBUCTION DEBT AND A8SE8SMB2JT BEXJUIBED FOB BEPAYMENT 

16. The existing contracts between the United States and the Emmett Irriga- 
tion district (Dated November 18, 1921, and November 16, 1923) require a total 
construction payment by the district of $1,200,000 unless the Black Canyon Dam 
is used for the diversion of water in the Black Canyon district. The said 
total payment of $1,200,000 is payable In 20 annual installments, the first 
four of which are 2 per cent, the next two 4 per cent, and the last fourteen 6 
per cent. There is also a small annual payment for the operation and main- 
tenance of the Black Canyon Dam and the direct connected pumping plant. 
Under this schedule of payments the annual construction payments required 
to be made by the district are $24,000 per year for 4 years, $48,000 per year for 
2 years, and $72,000 per year for 14 years, unless the dam is used for the 
diversion of water for the Black Canyon district prior to the completion of such 
payment 
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17. From and aftei- the date that the lands of the Black Canyon district or 
the Pa.vette division of the Boise project actually begin the payment of con- 
struction charges on the said dam, it has been agree<l in the contracts above 
referred to that the amount to be paid by the district shall be as follows: 

" But It is understood and agreed that should the said Black Canyon Dam be 
used for the purpose of diverting water for the irrigation of lands In the Black 
Canyon district, then after the Secretary of the Interior shall have notified the 
Emmett Irrigation District of the intention of the United States to use said dam 
for the purpose of diverting water for the irrigation of the lands of the Black 
Canyon irrigation district, such gum not exceeding $72,000 as the Secretary of 
the Interior shall find to be the cost of the following items, to wit: 

"(a) Cost of 2 feet extra height of dam. 
••(6) Extra right of way and railroad protection on account of extra 2 feet In 

height of dam. 
"(c) A trash rack for iwwer plant. 
"(d) Ileadgates for Black Canyon district canal, in addition to one-half the 

remainder of the cost of the Black Canyon Dam, exclusive of the cost of the 
said direct-connected pumping plant and conduit, will be charged to the Black 
Canyon district as provided in paragraph D9 of said contract of November 18, 
1921, and the cost of said pumping plant and conduit and the remainder of the 
cost of said dam will be charged to the Emmett irrigation district as provided 
In said paragraph 59, and from and after the date that the lands of the said 
Black Canyon district, or the Black Canyon division of the Boise project, 
actually begin the payment of construction charges on the said dam the Secre- 
tary of the Interior will send the Emmett irrigation district a statement read- 
justing the charge against the Emmett Irrigation district on the basis above 
set out, giving the Emmett irrigation district credit for any excess payment 
theretofore made by the said Emmett district toward the cost of said dam, 
which credit shall be applied in an equal amount- each year on the remaining 
installments of the construction cost to be paid by the Emmett district to the 
United States, and thereafter the Emmett irrigation district will make payment 
to the United States In compliance with the charge as set out in said statement 
of readjusted charges against the said Emmett irrigation district." 

18. As the Black Canyon Dam has never been ustd lor the diversion of 
water for the irrigation of the lands of the Black Canyon di-strict, the con- 
struction payments required from the Emmett district are on the basis of 2 
per cent ainmally of $1,200,000 at the present time, and will sliorlly Increase 
to 4 per cent thereof for 2 year.s and then to 6 iier cent per annum for the 
remaining 14 years. 

19. Recent legislation by Congress, however, will have .some bearing upon the 
total amount rwiulred to be paid by the Emmett district. The Interior De- 
partment appropriation act for the fiscal .vear 1930 contains the following 
provision: 

•• Provided, That all net revenues derived from the oi)eratlon of the Black 
Canyon power plant shall be applied to the repayment of the constrtiction cost: 
First, of the Deadwood Reservoir; second, the Black Canyon power plant and 
power system; and, third, one-half the cost of the Black Canyon Dam, until 
file United States shall have been reimbursed for all expenditures made inci- 
dent thereto. Thereafter all lu't revenues shall be covered Into the reclama- 
tion fund unless and until otherwise directed by Congress. No charge shall 
be made agaln.st any irrigation district for the cost of the construction of the 
said Deadwood Reservoir, the Black Canyon power plant and power system, or 
more than one-half the cost of the Black Canyon Dam." 

20. Since $1,200,000 Is nearly .$400,(X)0 in excess of the cost of the direct- 
conmcted pumping plant and conduit plus one-half the cost of the Black 
Canyon Dam, the effect of this act will be to reduce the total amount to be 
paid by the Emmett irrigation district from ,$1,200,000 to an amount slightly 
over .$800,000, thus giving the Emmett district the benefit of the lower charges 
regardless of whether the Payette division of the Boise ["""Ject (or Black 
Canyon district) is built or not. Under this act when the Emmett dl.strict has 
pnl(l the cost of the pumping phint and conduit, both of which were constructed 
tKilely for the benefit of the Emmett district, and one-half the cost of the 
Black Canyon Dam, it will not be required to make further construction pay- 
ments whether the canal system for the Black Canyon district (or Payette 
division of the Boise project) has or has not been constructed. Whether this 
re<luction  of  nearly  $400,000  in  the total  amount  to  l>e collected  from  the 
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Eiuuiett district shall be applied In cancellation of the last installments coming 
due under the 20-year period of payments or in reduction of all or part of the 
annual installments, is not specified in the act but apparently is left to the 
discretion of the Secretary of the Interior. 

21. Unless the existing contracts are modified, it would appear that there 
would be no change in the annual payments as specified In existing contracts 
until tlie cost of the pumping plant and conduit and one half the cost of the 
dam has been paid, after which no further construction payments would be 
required from this district. It would be within the discretion of the Secretary, 
however, to make a supplemental contract with the district providing for a 
reduction of all or part of the annual instalments provided for under the 
existing contracts. The construction payments required of this district during 
the first four years are very low and amount to only about .$1.25 an acre 
on a basis of 19,CHW acres, which places no serious burden upon the water 
users of the district. Obviously, the 6 per cent instalments, amounting to 
$3.75 an acre, would be more serious and, if relief is needed at all, it is 
needed most upon the <> per cent instalments which under the existing con- 
tracts extend for a period of 14 years. 

22. In the printed booklet of the Department of the Interior, entitled 
" Dams and ('ontrol Works Constructed l)y the Bureau of Reclamation," 
issued in 192!), on page 19, tlio cost of the Black Canyon diversion dam, in- 
cluding the imniping plant and siphon or conduit above referred to is stated 
to be $1,492,304.80, of wliieli it appears that the pumping plant cost $106,016.13 
and the siphon or conduit $14,851.93, these last-named Items. Iiowever, Ijeing 
exclusive of overhead expense which is stated separately as follows: 
Camp   maintenance $17,097.92 
Engineering and  Insiiection    34,374.05 
Superintendence   and   accounts     24,243.52 
General   expense     72. 959.97 

These items of overhead expense appear to amount to a total overhead 
expense of approxinmlely 10 per c-ent, being divided as follows: 

Per cent 
Camp   maintenance 1.15 
Engineering and inspection 2.30 
Superintendence and accounts 1.62 
General   expense 4.89 

-Adding the 10 per cent for overhead expense to the Items of $106,616.13 and 
$14,851.93, would make the total cost of these two structures, which were 
built exclusively for the Emmett district and are chargeable exclusively to 
that district, amount to approximately $1,'53,614.86 and the cost of the Black 
Can.von Dam would be the dlflerence between this sum and the said sum 
of $1,492,304.80, or $1,358,689.94, and the one-half of the cost of the dam 
chargeable to the Emmett district would be $079,344.97, and the total charge- 
able to the Emmett district, Including the cost of the pumping plant and 
conduit, would be .$812,9,59.83. 

23. It is possible that we may have slightly misinterpreted some of the 
Items referred to above and the.se figures should be checked before being 
u.sed publicly, hut we think we are safe in saying that the total construction 
cost now chargeable against the Emmett district under the exi.sting law will 
be fomid to l)e close to the $812,959,83 above referred to. A small part of 
this con.slrui'tion charge has already been paid. 

24. Under the figures given above the Government Is charging the Ennnett 
district for only hall' of the cost of the dam and as payment of this amount 
is permitted in instalments over a long period of years wltliout Interest, the 
Government Is in efl'e<-t charging the Emmett district only the equivalent of 
one-fourth of the cost of the dam, as payment for one-fourth of the cost of 
the dam with interest would amount to as much as payment fur half of the 
cost of the dam without  interest. 

JUDGMENTS 

25. Certain bond-interest payments and certain warrant indehtedncs.-. have 
l>een rediiced to Judgment. The remaining warrants have been outlawed by the 
5-year statute of limitations. Judgment and unpaid interest which was due 
on July 1 of this year totaled approximately §2^2,205.   This amount is now 
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due. If repayment of the above amount were collected on the basis of amor- 
tizing the $292,205 with assessments of 8 per cent, the annual payments re- 
quired for this item of Indebtedness would be approximately $1.20 per acre. 

8UMMABY   OF   DISTRICT   DEBTS   AND  ASBESSMBNTS   FOE  EEPAYMBNT 

26. The following summary of Irrigation district indebtedness, with the ex- 
ception of the debt to the United States, has been supplied by Henry Matthews, 
of the Federal laud bank: 
Bonds held by— 

Bondholders' committee $1,148, 700. 00 
Individuals, mostly landowners  59, 500. 00 

  $1, 208, 200. 00 
Interest due July 1, 1929— 

Committee bonds, approximate         157,725.00 
Individual bonds, approximate  7, 200.00 

        164, 925. 00 
Judgments— 

Committee  67, 205. 00 
Other, including interest to July 1, 1929, ap- 

proximate          225, 070. 00 
        292,275. 00 

Total interest-bearing debt due July 1, 1929    1, 605, 400. 00 
United States construction debt        812,059.83 

Total  district debt     2,478,359.83 
27. Assessments required to pay the above indebtedness, according to present 

contracts, are summarizM as follows. These repayments are for minimum 
rather than maximum requirements. 

I As-sessments per acre 

1930 

Operation and maintenance   $2.00 
United .States construction  I.M 
Bond interest and principal  3. 70 
Judgments and interest, amortiied at 8 |)er cent   I 1.20 

Total - 1 8. IS 

$2.00 ' $2.00 
2. SO I 3, 75 
6. 4,'i 8.05 
1. 20 1. 20 

12.15      IS. DO 

$2.00 
.3.75 
8.90 
1.20 

15.8! 

MORTGAGE  DEBTS   ON   IRBIOATION   DISTRICT   L;\ND8 

28. Messrs. ParklilU and McKIttriok have estimated the mortgage indebted- 
ness as of October. 1926, as follows: 

Cbarectsr of mortgage 

Federal land banit  
State loans -.. 
Private: ' 

First mortgages  
Second mortgages'. 

Total of loans tabulated. 
No mortgages  
Other mortgages' estimated... 

Grand total for district. 
Average for lands mortgaged.. 

Num- 
ber 

110 
14 

81 

205 

Acres 
mort- 

\monnt of     Average I Average 
moTg;;^'  l^btPer     rate of 

5,484 
1,075 

1,804 i 
1,645 

$272,600.00 
41, 480. 00 

113,597.00 
117,989.00 

Per cent 
$49.70 , 5M 
38.70 I 6 

«3.00 
71.50 7.35 

8.36:1 
5,000 
9,337 

M,^ 586. 00 

466, MO. 66 

66.23 I 

"66.66"! 

6.32 

"7.'3S 

22,700 ' 1.012,436.00 
17,700     1,012,436.00 

44.50 
67.20 

6.75 

• Private loans as recorded for years 1921 to September, 1920. 
' Second mortgages are on acreage covered by private first mortgages and Federal land banli loans. 
• Unrecorded and mortgages recorded prior to 1921, no data actually tabulated.   Average debt B,ssumed to 

be $50 iwr acre. 
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29. It will be noted that 5,(KX) acres are estimate<l to carry no mortgage- 
debt. Tlie average debt, e.xcUisive of this acreage, is reported to be $57.20 per- 
acre, witli a district average of $44.50 per acre. The average intere-st rate- 
is 6.75 per ceut. Our investigation Ims Indicated tliat wliile there have been 
some changes in mortgage stattis of individual farms since 1926, these figures 
can be taken as .sub.stantiall.v correct lit the present time. A few mortgages 
have been i>aid off or refinanced by foreclosure, but at the same time unpaid, 
interest has accumulatefl on other farms so that the results for tlie district 
OS a whole have not been greatly changed. 

30. According to oflicials of the Federal Land Hank, their bank has made- 
132 loans on farms whicli include 6.515 acres of Emmett di.striet lands. These- 
loans totaled $350,450. This represents $315,030 loaned on district lands, 
with an average per acre loan of .$40. Of these loans, three totaling $8,000' 
have been charged off. Twenty-nine loans, representing $100,200, have beeu 
forcclose<l and of these thirteen have lieen resold. Four additional are under 
foreclosure proceedings. Lands reported in the loans have the following- 
approximate delinquencies: 
Delinquent payments to Federal land bank      $906.75. 
General tax delinquent to 1927, approximately 12,218.00 
District tax delin(iuent to 1027, approximately .36,116.00' 

The delluquewy tax for 1928 has not been computed, but the Federal land 
bank estimates that delinquenc es to date for general taxes would total $18,000' 
and for district taxes $70,000, 

31. General  taxes on  lands  under  the  Emmett  district  are  comparatively- 
high.   Levies on $100 valuations run as follows: 

Htate and county  
School districts (00 cente to $2.20). 
Road district  

Total  

Averace 

$2.64 
1.30 
.25 

Maximum 

$2.6< 
2.20> 
.25 

32. The taxing valuations for irrigable lands vary from $45 to $65 per acre, 
depending on distance to town, quality of hind, and adaptation: that is. whether 
it is fruit land or general farming land. The average valuation of general 
farming land on tlie Emmett bench is .$55 per acre, while the valuation for the 
best fruit land a short distance from town is $65 per acre. These valuations 
make the per acre fax vary from $2.30 as an average to $3.30 as a maximtun. 

ORAINAOE DISTIUCT  .\SSE.S.SMENTS 

33. Drainage district Xo. 1 of Gem County includes approximately 1,.')84 acres 
of lands in the Emmett district which are assessed for contributing damages. 
According to the secretary of this drainage district, the total drainage as.sess- 
ment against the Emmett distiict lands is at the rate of .$6.26 per acre against 
the 1,584 acres nlwve referred to. The yearly drainage assessments on this 
area at the iiresent time are .W cents per acre and this is expected to decrease 
to from 10 to 12 cents per acre beginning about 1948. The.se lauds are 
all under the south side canal of the district. 

SUUMABY OF FIXED E3PBNSE8 T'XDER PRESE.VT COXTBACTS 

34. Under present contracts, farmers in the Emmett district will l>e con- 
fronted with fixed expenses, as follows: 
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1830 1932 ISSS IMI 

Irrigation assessments: 
Operation and maintenance    . ....... ...... $2.00 

1.25 
3.70 
1.20 

$2.00 
2.50 
«.45 
1.20 

$2.00 
3.75 
8.05 
1.20 

$2.00 
3.75 
8.80 

Judgments and interest, amortized at 8 per cent          _   .. 1.20 

Subtotal            .                8.15 
3.73 
3.30 

12.15 
3.73 
2.30 

15.00 
3.73 
2.30 

IS. 85 
3.73 

Taxes                           2.30 

Total-.   14.18 18.18 21.03 21.88 

35. The above calculations are for tlie portion of the district which is mort- 
gaged. The fixed expeases on lands free of mortgage debt would be decreased 
by $3.73 per acre. I.,and.s includetl in the Gem County drainage district No. 1 
would have to meet fixed expenses of 56 cents per acre more, and farms subject 
to the maximum taxation would liave an added expense of $1 per acre to meet. 
The fact that payment of mortgage indebtedness Is calculated on the Federal 
land bank basis (which is the most liberal offered by any ionn institution), 
together with tlie fact that no allowance is made for additional assessments 
to care for delinquent lands, shows that the figures given represent minimum 
rather than maximum re<iuirements. These costs are from 50 to 100 per cent 
more than the rental vaiue of tlie land and are considenibly in excess of what 
the lands of the district can repay. 

36. In most cases mortgage loans were in larger amounts than was justified 
in view of the heavy bond and warrant indebtedness of the district. Many of 
the mortga.ge loans were made at times when war prices prevailed, and it is 
iK'iievetl that the practical effect of such loans in many cases was equivalent to 
a sale of the property to tiie mortgage company or Federal loan Imnlc. the loan 
being more than the margin of value to the property owner above the amount 
re<iulred for water payments and bonded indebtedness. For practical punuises, 
the mortgage companies must be considered the real owners of most of the 
mortgaged property unless some adjustment is made in district olUlgations. 

BEADJUSTMENT OP DISTBIOT FINANCES 

37. It has long been known that some adjustment between the district and 
its creditors would lie necessary before its bond and warrant Indebtedness could 
be paid. Negotiations between intereste<l parties leading to such settlement 
have been talking place during the past year, and agreements have now been 
scoured from tlie boiullioiders to accept 50 per cent on tlie fa<-e value of the 
bonds: and ail but one of the Judgment and interest creditors have agreed to 
accept a 35 per cent casli payment for full settlement of the judgment and 
interest indebte<hiess. Tliis agreement with tlie bondliolders terminatetl on 
.luly 1, Init has been informally extended to October 1. 1029. The agreement 
witii tlie Judgment holders also terminates on October 1, 1920. 

38. The following memoranda show the basis on which such adjustment is 
proposed to be made and the agreements secured: 

KMMFTTT   IBBIOATION    DISTUICT MEMORANDtlM    ON    NEGOTIATIONS    FOB   SETTLEMENT 
OF  FINANCIAL  DIFFIClTr.TIF.S 

1. During the past 12 months many conferences have been held between (a) 
ofllcers and landowners In the district, (h) representatives of the Federal 
Land Rank of Spokane, ic) Ju<lginent creditors of the district, (d) members 
of the bondholders" protective committee and their representatives, and (r.) olfi- 
cers of the State of Idalio and members of the State board of land commis- 
sioners. 

2. As a result of the investigations made and the many conferences and 
negotiations had, the following basis of settlement shall be submitted to the 
various groups of interested iiarties as enumerateil above, for tlie purpose of 
ascertaining if a settlement can be concluded on that basis: 

(a) The holders of refunding bonds, or the coninuttee representing sncli 
bondli(d(lers, shall be paid 50 per cent of the par value of the bonds held or 
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controlled by them, resi)ectlvely, and 35 ptT cent of all accrned and unpaid 
interest, judgments, and accrued interest thereon due the bondholders or said 
committee at the time the settlement is made, in full satisfaction of their 
claims against the district. 

(b) .Tudgment creditors shall he i)nid 35 per cent of the amount of their 
respective judgments and of the accrueil interest thereon to U>e date settlement 
Is made in full satisfaction of their claims against the district. 

(c) The officers of the district and/or landowners in the district shall take 
up the negotiations for settlement with the judgment creditors and with holders 
of nondeiiositeil bonds. Mr. Henry Matthew, who has participated in the 
negotiations as the representative of the Federal land bank, shall present the 
matter to the proper oflicials of rhat institution, and Messrs. Uichards & 
Haga shall present the matter to the Ijondholders' protective committee. 

(U) The basis of settlement as ><tated above is imderstood to be wholly 
tentative and shall not be binding upon any of the interested groups or parties 
enumerated above until approved in due form by the creditors or parties or 
their proper representatives thereunto duly authorized. 

(<Z) The proposed settlement Is on the basis that the amount due the cred- 
itors shall be paid to them in cash not later than July 1, 192fl. Upon payment 
being made, the bonds. coupon.s, judgments, or claims of the creditors included 
in the .settlement shall be transferred, assigned, and delivered to the duly 
authorized representative or representalives of the landowners. 

Dated at Boise, Idaho, April 2, 1920. 
RiCHAIlIW & H.^o.v, 

Attorneys for" Bondholders' Protective Committee. 
HENRY MATTHEW, 

Representative of Federnl Land Bank. 
ANDRFTW LITTLE, 
Landowner in District. 

CRAWFORD MOORE, 
Representnti've of Judgment Creditor. 

I.  H.  NASH, 
Land Commissioner of State of Idaho. 

Boisis, IDAHO, Maj/ t, 1929. 
Messrs. ANDREW LITTI-E, HENRY MATTHEJW, AND OTHERS : 

GENTLEMEN : On April 2, 1929, you, on Itehalf of yourselves and others, and 
our firm, on behalf of the bondholders' protective committee, signed a memo- 
randum outlining a basis of .settlement of the Indebtedness of Ihe Emmett 
irrigation district represented by bonds of and judgments against said district. 
The suggested plan of settlement was tentative and was subject to the approval 
of the grouiis which we respectively represented. 

Tou are now advised that the proposed basis of .settlement as oullined In 
said memorandum w'M be accepted by the bondholders' protective committee 
upon the following conditions and with the following modifications: 

(«) All land in the Emmett irrigation district to which Gem County and 
the Emmett irrigation district have taken tax title or to which eitlier the 
county or the district may now take title under delinquent taxes, shall be con- 
veyed b.v the county and the district, respectively, for the least consideration 
which either arc authorized by law to convey such hind, and in no event for 
more than the delinquent tax under which title was taken. The lands shall 
be conveyed by tlie county free and clear of subsef|uent taxes levied by tlie 
county and by the district free and clear of taxes sub.sequenlly levied by the 
district. The land shall Iw conve.ved to a tru.>itee satisfadoi-y to our firm, as 
trustee for the bondholders and the parties rei)rest"nted by yourselves in these 
negotiations. 

(/>) The bondholders shall have the right to select out of such land.s not to 
exci»ed 2,000 acres and receive title thereto from such trustee upon iiayment of 
the amount paid by the trustee to the district or tlie county at tlie sale referred 
to ill the preceding paragrapli. Uixin .selecting said land ami taking a con- 
veyance thereto, the bondholders .shall be entitled to n.se their Imnds at 50 
per cent of their par value and all coupons and accrued interest at 35 per cent 
of the par value thereof, in paying or discharging the pro rata indebtedness 
against said land evidentvd by bonds and judgments on a pro rating basis of 
18,000 acres. The bondholders taking such land and using their bonds and 
coupons in paying such indebtedness shall bear the same relation to the com- 
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mlttee handling the settlement and to the district as other landowners who pay 
their pro nita share of such Indebtedness in cash. 

(c) The right of the bondholders to elect to talie laud on the basis aforesaid, 
instead of cash for their bonds, shall be exercised within 30 days after we are 
advised: 

(1) That all the judgment creditors have agreed to accept 35 per cent of 
the face value of their respective judgments in payment therefor; 

(2) That cash has been provided and is available for payment to the bond- 
holders who elect to take cash in lieu of land on the basis of "lO per cent of 
tlu' par value of the bonds and 35 per cent of all accrued and unpaid interest, 
whether evidenced by judgment or interest coupons. 

(d) All laud talceu over by the trustee and not taken by bondholders repre- 
sented by the committee may be sold under the direction of your committee 
and the proceeds tliereof, after paying all expenses incurred in connection with 
th'S settlement, shall be pro rated to tlie landowners accord ng to the acreage 
owned by each or paid into the maintenance fund of the district, or otherwise 
applied for the benefit of all landowners in the district. 

We desire to l)e as helpful as we can in bringing about a settlement that 
will promote a more prosperous condition in the Kmmett district and the 
bondholders who take land in lieu of cash will .simply reduce the burden on 
yotir committee by providing such a large amount in cash. We have no deJi- 
nlte a.ssurance as to the amount of land that will be taken by the bondholders, 
but to better meet the argimients of bondholders thiit this settlement is too 
favorable to the land"\vner,s, we must be prepared to give to such bondholders 
the option of becoming landowners in tlie district at a nominal outlay for the 
land. 

Respectfully, 
RICHARDS & HAGA.. 

Attorncjis for Boniitiolffcrii' Protcctirc Committee. 

Memorandum re settlement Emmett Irrigiition dlsirict. 
Tlie following matters must be worked out in order to complete the settle- 

ment with the bondholders and judgment creditors of the Kmmett irrigation 
district. 

1. Anilrew Little, the Federal Land Bank, Crawford Moore, and their asso- 
ciates must provide the cash required to complete the settlement, if all creditors 
demand cash, to wit, approximately ,$764,000. 

2. The cash raised for completing the selllenient sliouUl lie repaid by the 
landowners pro rata to the above mentioned parties as quickly as possible, 
and the details for bringing that about must be handled by some organization 
acting under the direclion of an advisory committee composed of tho.se who 
are taking the lead in bringing about the settlement. 

3. To protect the parties who are advancing the funds required to complete 
the settlement, the amount advanced l)y such parties and all costs of com- 
pleting tlie settlement and working' out the details should be pro rated over 
an acreage embracing only lands that are amply able to bear their pro rata 
share of such costs and advance.s, say, 18,0!X) or 10.000 acres, as it will be 
imi)o.ssible to get those who first make settlements to umke additional con- 
tributions to take up any deficit. 

4. To protect the committee advancing the money and expenses, the bonds 
and judgments taken over should be transferred to a trustee for the committee. 
There should also be transferred to such trustee all lands held by Gem Ciunty 
and the Emmett irrigation district, and perhaps those held by the State of 
Idaho, nnless the latter pays its share in cash. Those lands sliould be trans- 
ferred at the minimum cost ix;r acre iit which they may be legally sold or 
transferred. 

5. Bondholders desiring to take land in lieu of cash for their bonds sliould 
have the right to select such lands as they may desire out of tlie tract so lield 
by the trustee for the committee, using their bonds and coupons to pay up the 
water rights and charges against the land and thereby reducing the cash 
required to be advanced by the committee to the bondholders. 

6. An organization should be effected for the purpose of working out all 
details and petting valid agreements with judgment creditors and holders of 
free bonds, landowners, and others aifected by the settlement and whose con- 
sent is rpfpiired. Sudi organization must also bring about the settlements 
with the county and district for the transfer of lands now held by them. 
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7. Tlie lands taken over by the committee and not used In effecting settle- 
ments with bondholders should be resold at the best price obtainable with a 
fully paid water riRht so far as bonds and judgments are concerned, and the 
net proceeds from such sales, after i)aying all expenses of the committee and 
the organizations used to bring about the settlement, should either be pro 
rated with the landowners In proportion to the acreage owned by each respec- 
tively or should be paid into the district maintenance fund. 

Lint of judgments againnt Emmett irrigation district 

[Taken (rom data believed to be reliable, but not clieckcd with oflicial records eioept in two or three casea] 

Judgment creditor 

Banlc of Emmett (Crawford Moore)  
Crawford Moore, trustee     
F. M. Joslin (Redock & Hunter)  
Ella M. Brown (Uawlcy A Hawley)     
First National Bank of Kmmett  
J. P. Reed, of Emmett..  
Ed L. Anderson. ,'>30 Nortli Ardmore, Ix>s Angeles, Calif  
Boise Association of (''redit Men _.  
£liz.ibctb Hawkins, of Emmett  
EUiiC. Reed, Statehouse, Boise  
Bondholders' protoctivo committee (Ricbords & Uaga) balance. 

Total. 

Date of 
JUdgxDunt 

June 
Mar. 
Dec. 
July 
Dec. 
Apr. 
June 
Nov. 
Nov. 
Mar. 

1.1926 
», 1926 

10. 192,5 
31, 1825 
31,1924 

1, 1926 
1,1926 

23,1926 
27,1928 
7,1928 

Amount of 
Judgment 

$46.612.34 
12,584.60 
27, 870. 40 
25. 061.07 
22,203.35 
22,842. 21 

1.515. 85 
5, 29a 56 
3,008.84 
1,843.85 

168,841.07 

Amount 
due Oct. 

1,1929 

$58,488.54 
15, 719.40 
35.094.77 
32, 370.64 
29,585.96 
28.438.55 

1,869.54 
6,356.66 
3.607.34 
2, 046.06 

67,115.93 

280,093.28 

The judgment held by the bontlholUers protective committee represents a 
balance due under a settlement iniule May 1, 1925, when the refunding bonds 
were delivered and credited on existing judgments. The balance of the judg- 
ment is $39,524.93 and it bears interest from October 11, 1919. 

Agreement: The uiidersignetl, being Judgment creditors of the Emmett Irri- 
gation district, (teni County, Idaho, and desiring to cooi)crate with land- 
owners in and cnMlltors of said Emmett irrigation district in relinanciug said 
district in consideration of $1 and other valuable considerations to them each 
in hand paid by Andrew Little, representing himself and other landowners in 
sai<l district, ami Henry Matthew, representing the Federal Land Hank of 
Spokane, Wash., the receipt wl)er(.H)f is hereby acrknowledgcd by each of the 
under.signed, respectively, hereby agree, each for himself, or itself but not one 
for the other, to transfer and assign their resi)ective Judgments against said 
irrigation district to any trustee designated by said Andrew Little and Henry 
Matthew, or the survivor in the event of the death of either, uixm payment 
of 3."> per cent of the amount of their respective Judgments, including 35 iier cent 
of the accrued interest thereon to tlie date of such payment. 

This agreement may be enforced by the said trustee, but if the said payment 
be not made or tendered befoi'e October 1, 1929, the undersigned shall be 
released of all  obligations  hereunder. 
May    8.1929.  Bank of Emmett, by  Crawford  Moore,  president. 
May    8,1029. Bondholders Protective Committei',  by Richards & Haga.  their 

attorneys. 
May    8,1929. Crawfoi-d  .Moore,  trustee. 
May  11.1929.  Ella M. lUowii. by Hawley & Hawley. 
May 13,1929. F.  M.   Joslin,   by  Chas.   F.  Koddock   &  C.   S.   Winter,   his   at- 

torneys. 
June 12.1929.   First .National liank. by C. I!. Kimx. 
June 14, 1929.  I'M. L. Anderson, by Dean Dri.seoll, his attorney. 
June 19.1929.   Uolse Assrx-jation of Credit Men. by .1. I". I'ope. attorney. 
July    8,1929. International Harvester Co. of America, by W. A. Bass, traveling 

collector. 

OPTION   TO   Pl^BOHASe:   JUDOMEXT 

Knotc all men bi/ thcuc presents: 
That for and in consideration of the sum of $1 this day paid to me by Andrew 

Lit tie, of Emmett, Idaho, the receipt of which is hereby acknowledged. I do 
hereby grant and convey unto him an exclusive ojnion to pnrcliase from me 
all my right, title, and interest in or to that certain Judgment rendered and tiled 
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and entered in the District Court of the Seventh Judicial District of tlie State 
of Idaho, In and for the county of Gem, on or about the 1st day of April, 1926, 
In that certain action in said court entitled J. P. Reed, plaintiff, v. Emmett 
Irrigation District, a quasi-municipal corporation, defendant, which said Judg- 
ment appears of record in Book B of Judgment records, at page 161 thereof, in 
said district court, said Judgment being for the sum of §22,841.21 together with 
Interest thereon at the rate of 7 per cent per annum from the 1st day of April. 
1926. The option to purchase said Judgment hereby granted .shall remain In 
force and effect for a period of 90 days from the date hereof; and, in 
the event that »ald option shall be exercised, I hereby agree to accept as the 
full purchase price for said Judgment 50 per cent of the amount that shall 
be due on said Judgment, principal and Interest, at the date payment shall be 
made therefor, and further agree to make a proper written assignment thereof 
to said Andrew Little or to any other assignee that he may designate. 

Dated this 9th day of July, 1929. 
J. P. REED. 

Emmett irrigatiwi district bonds (refunding isifiie) 

DEF08ITta> BONOS 

Held by bondholders' committee, New York $1,148,700 

FREE! BONDS 

(Held by laudholders) 

A. P. Peterson  $600 
J. Loe Reed  700 
N. B. Barnes  3,100 
Andrew  Little  24,800 
A. L. Sheep & Land C!o  400 
Fred C. Schadt  5,100 
Hannah M. Reed  2,600 
W. C. Stone  700 
W. W. Hoops  1,300 
J. L. Jensen  1,500 
P. M. Spratt  6, 500 
C. H. Coplln  500 

46,800 
FBEXi BONDS 

(Held by nonlandholders) 

T. B. Hargus, Anaheim, Calif      $600 
Minnie E. Fulton, WiUnette, 111    1,000 
First State Bank, Bronson, Mich    3,500 

Total of refunding bonds issued    1,203,300 
Bonds not exchanged  4,900 

Total of Issue    1,208,200 

REASONS FOR TEBMS AOBEED UPON 

39. It will be noted that one judgment holder, Mr. J. P. Reed, has signed 
an agreement to accept 50 per cent instead of 35 per cent In settlement of his 
claim. This man is a lawyer who lives in Emmett and should be more Inter- 
ested in making concessions than the other creditors. The reasons for his 
taking this stand are said to be that he considers his claim should be settled 
on the same basis as the bonded debt. On the face of things it might appear 
that this is correct and that all debts should be settled for 35 cents on the 
dollar. Reasons given for this differential are that 50 per cent represents the 
lowest terms that bondholders can be induced to accept, at least without years 
of further delay with resulting loss to the district in the way of los.s in settlers 
and weakened morale of those who remain, it is claimed by the bondholders' 
committee that bills they owe to their attorneys, and other unpaid expenses 
incurred in connection with district matters, are sufficiently high to take up 
the 15 per cent difference.   Also,  they appear confident  that at least  this 
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amount can be collected by means other than the arrangement now proposed. 
Their confidence is caused in part by the fact that in all lawsuits between 
themselves and the district, they have been successful, and some interest has 
been paid them each year. 

40. It is our opinion that the present arrangement Is a desirable one for the 
landowners to accept. Even if more favorable terms could be secured by 
further negotiations, it will be better for the landowners to deal now while the 
project is still well settled and while the Federal Land Bank and other 
Interested parties are favorably inclined toward giving financial assistance 
in the refinancing program than to hold out for more favorable terms. 

80UBCE   or   FUNDS   FOE   EBFINANCINO 

41. As Is brought out in the foregoing, negotiations with district creditors 
call for a cash settlement. A fund of approximately $764,120 will be required. 
It is planned to divide this on the basis of 18,000 acres and to refund a pro 
rata share of added amounts collected by reason of additional acreage. On 
this basis approximately $43 per acre will be required. It is proposed that 
each piece of land will stand its pro rata share of the debt and, after payment 
in full, will be relieved of joint liability responsibility for the remainder of 
the district (bond and judgment) indebtedness. 

42. As has been indicated, an area of about 5,000 acres is free of mortgage 
debt. The necessary funds for this land could be readily raised, probably by 
loans from the Federal land bank. It is expected that loan companies will 
advance funds necessary for all lands on which they have loans where there 
is sufficient equity to protect. The Federal land bank has loans on some 
6,500 acres which they plan to finance. The State of Idaho has made a con- 
tingent appropriation of $50,000 to be used in paying bond and judgment debt 
against some 1,000 acres of State land; $46,800 worth of bonds are held by 
landowners, which will cancel the bonded debt against some 780 acres. 

43. It is propo-sed that any land for which the necessary funds can not be 
raised will have to continue under the present plan of repayment and that 
title will finally pass for delinquent payments. This land would represent farms 
In which the owner's equity is practically nothing and on which title would be 
eventually lost regardless of jnogress in refinancing the district. It is esti- 
mated that title would be lost on from 10 to 20 per cent of the district lands. 
Since mortgage debts would be liquidated in tax-title proceedings, it is to be 
expected that such lands could be resold on low enough terms that the pur- 
chaser could finance his pro rata share of the bond and interest debts of the 
district. There is some disagreement as to who should handle this part of the 
program. District ofllclals have stated that the creditors would need to bid 
in delinquent land, in accordance with their privilege under the irrigation 
district law, but Mr. Haga, the attorney for the bondholders' committee, con- 
siders that creditors should be paid in full and the matter of resale of bankrupt 
farms be handle<l by the district or agencies that are financing the readjust- 
ment. 

LANDS  NOW DELINQUENT IN  IBBIOATION TAX 

44. Time was not available to determine accurately the acreage of land 
delinquent in taxes to the district. It was possible, however, to make an esti- 
mate from figures available in the ofllce of Mr. Haga (who represents the bond- 
holders), from district records, and from information secured from individual 
farmers. On this basis it Is estimated that at least two-thirds of the area is 
delinquent in bond-interest assessments to an extent that tax title could now 
be taken by the irrigation district. 

45. The district has not followed the practice of forcing collection of bond 
interest. During the past four years operation and maintenance charges have 
been on a toll ba.sis, delivery of irrigation water being contingent on the pay- 
ment of the operation and maintenance charges. During the past year pa.vmtMit 
of funds for Government construction has also been required before water de- 
livery. The latter assessments have not been made for a long enough period for 
tax title to pass on account of delinquencies. 

46. The agreement of the bondholders to accept 50 cents on the dollar in pay- 
ment for the bonded debt is made on condition that both the district and county 
wUl secure tax title to all lands subject to tax deed for their respective taxes, 
and will convey such land  (free of subsequent district or county tax)  to a 
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trustee at the lowest sale price permitted by law. BondUolders who are dis- 
satisfied with the terms of repayment will be ixjrniitted to take not to exceed 
2,000 acres of this land instead of cash payment, and will be allowed to use 
their bonds and bond couiwns in repaying the pro rata share of such debt 

•on their lands. It is proposed that the remKuiing land will be sold by the 
trustee to purchasers who can finance the readjustment and that funds from 
iiuch sale will be used, first, to pay the expenses incident to the financial read- 
justment ; and, second, to increase the maintenance fund of the district or to 
be refunded to the original landowners in proportion to their acreage. This 
agreement would have the effect of forcing all landowners who wish to retain 
title to their farms to pay up all but two years of their delinquent district taxes. 
It would api)ear that such payment would have to be made on a 100 per cent 
basis, but Mr. Haga has state<l that it would be agreeable to tlie bondholders 
that an arrangement be made for repayment of these delinquencies on a basis 
«f 35 cents on the dollar. 

47. The agreement states that lands will be conveyed to the trustee free of 
all subsequent district taxes. A literal interpretation of this statement would 
require that the district, before conveying such lands, pay up all delinquent 
Interest assessments to the date of such transfer. According to Mr. Haga's 
interpretation of this, however, delinquent interest assessments would not be 
considered but the district would convey title free of any delinquent operation 
and maintenance or Government construction charges. 

48. This agreement does not provide for any notice or any plan for the 
redemption of title by landowners. It is believed that the landowner should 
either be given a 90 days' notice before tax deed is issued, or should be allowed 
to redeem within 90 days after such tax title is taken by paying all delinquen- 
cies and costs. Some such provision would seem to be necessary in order to 
protect the Interest of the present landowner. The bondholders and the district 
are partly to blame for present interest delinquencies, because no steps have 
keen taken to force the payment through the means provided by the irrigation 
district laws. This has led them to believe that payments would not be enforced 
In this manner. It would therefore seem fair that they be given a reasonable 
time in which to raise the necessary funds to redeem title to their lands. The 
latter statement applies to owners of lands who have an appreciable equity in 
their holdings. There is a considerable acreage on which the Indebtedness will 
need to be liquidated by proceedings to secure tax title. 

49. It may be desirable that the district secure tax title to all lands so far 
delinquent that the same are subject to tax deed, provided the landowners are 
given reasonable notice and an opportunity to redeem or to pay up the delin- 
quent taxes on Uie terms above outlined. In cases where the encumbrances are 
In excess of the real value of the land when the district obligations are taken 
Into consideration, the transfer of title through tax proceedings (thus clearing 
up the encumbrances) may be the only practical means of placing the land on a 
basis where it can be secured by settlers on terms and conditions which will 
make it practical for the settlers to bold and farm the land without incurring 
greater obligations for payment than they can reasonably expect to meet. 

50. However, it is questioned whether the district should pass title to all of 
the lands so secured by trust deed. It would seem that the area of land for 
•which such title should be passed should be limited to a certain maximum 
acreage—say 5,000 acres. This should be enough to amply protect the Inter- 
ests of the bondholders and those interested in refinancing tlie district and 

•would not take the control so completely out of the hands of the landowners 
in the district. It should also be understood and provided for that the trustee 
during the time that such land is held by the trustee will see that It is kept In 
cultivation and irrigation and that the water charges (district operation and 
maintenance charges and Government charges necessary to the delivery of 
water) are paid; otherwise, the drying up of the land and the loss of trees, 
alfalfa and other improvement.s would cause a rapid depreciation in the value 
of the property and failure to pay water charges on this area would result in 
increasing the operation and maintenance and Government water charges which 
would be required of the other lands of the district, which would be detri- 
mental to all parties concerned 

51. This feature of the proposed settlement should also provide for the 
prompt sale of the land by the trustee at moderate prices, so that it will pass 
into the hands of actual settlers at an early date. It is suggested that this 
feature of the agreement might be amplified by providing that the trustee will 
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sell the lands as promptly as possible and will accept the appraised price thereof 
as fixed by an appraisal committee of three members—one selected by the 
bondholders' committee, one by the district board of directors, and the third 
by these two. 

EEPAYMENT  OF  OOVERNMEfW-^CONSTEUCTION   DEBT 

52. It Is generally agreed that the debt incurred by the district in the 
construction of the Black Canyon Dam represents the best investment that 
the Bmmett district has made. Payments to the Government under the present 
contract represent the smallest item of assessment that the landowners must 
pay. The Government charges being in effect the prior lien and water deliveries 
being conditional upon their payment, it is probable that the Government 
could, in the end, force payment of the obligation due to the Government 
without change in the present terms, but this probably could be done only at 
the expense of losing a good share of the district settlers. The negotiations 
between the district and its creditors will be greatly influenced by any action 
that may be taken by the United States iu extending the time for payment. 
It is very questionable if present arrangements will proceed (without a delay 
of several years, with consequent loss to the district and the landowners) 
unless a substantial concession is made in the amount of yearly payments due 
for Government construction. 

53. It will be possible for the Bureau of Reclamation, by making the action 
It may take contingent upon certain conditions, to insure that certain pro- 
ceedings are carried out which will be of benefit to the landowners of the 
district. One of these should be that the lands of the district be surveyed 
and that future operation and maintenance charges be apportioned on the 
basis of such new irrigable lands survey. In some cases legal subdivisions 
which are half or nearly half nonirrigable are being as.sessed on the basis of 
the total acreage of the subdivision, which works a hardship on the individuals 
who own such tracts, and may result in forcing such tracts out of cultivation 
unless at least partially adjusted. The apportionment of benefits, so far as 
construction charges are concerned, has been finally confirmed by decree of 
court and Is res adjudlcata, and it is therefore probably Infeasible to correct 
such discrepancies in Irrigable acreage so far as construction charges are con- 
cerned. But the operation and maintenance charges can be reassessed each 
year, and this would be a material relief in such cases, even though the read- 
justment is confined to tlie oiieration and maintenance charges. 

54. As has been indicated, an amount of $43 an acre on the average will 
have to be raised on each farm in order to carry on the refinancing problem. 
On the basis of a Federal land bank loan, which represents the most favorable 
terms that can be secured, interest and principal payments will call for a 
yearly output of approximately $2.50 per acre. This is in addition to taxes, 
the payment of interest and principal on loans that are already on the farm, 
and payment of Government construction and maintenance. Operation and 
maintenance will probably continue to cost $2 per acre per annum. 

WATER   SUPPLY 

55. The water users of the district have for several years claimed to have 
an Insufficient water supply. They have requested the Government to appro- 
priate some .$50,000 for the construction of additional vrorks to supply their 
Irrigation system with 100 second-feet of additional capacity. Tlie district 
ofileials desire that an additional pump of about 50 second-feet be supplied for 
the north side canal (wlilcli serves the bench area) and that tlie siphon con- 
necting the south side canal with the Black Canyon Dam be enlarged to carry 
at least 50 second-feet more than the amount specified in the present contract. 

56. Tliere is some tendency on the part of some water users to blame the 
Bureau of Reclamation for the alleged water shortage. Detail questioning, 
however, brings out the admission that the bureau Is supplying at least as 
much water as was agreed upon and that whatever shortage there may be is 
due to the fact that tlie district oflicials underestimated the amount required. 
The available data indicate that the diversion capacity already provided by 
the Government exceeds the amount specified in tlie existing contracts by about 
10 per cent. The total seasonal delivery for the lands of the Emmett bench 
is adequate,  the troulile being tliat there Is insufticient capacity to provide 

• all of the water desired during the peak demand, which occurs during the 
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period from June 15 to July 20.   At this season, alfalfa and grain, which are 
the principal crops of this area, make a maximum demand on the water supply. 

57. The percentage of loss from seepage and evaporation is larger than 
would ordinarily be expected in a canal system of the length and character 
of the one serving the Emmett bench lands. It is possible that some method 
may be found of reducing canal losses and thus providing a larger maximum 
delivery at the land without Increasing the amount diverted from the river. 
If this is feasible at a reasonable cost, it would have material advantages 
over any plan which involved an increased diversion from tlie river, as a 
reduction in the seepage losses from the canal would tend to lessen the danger 
of seeping the lands, while increased diversion from the river would increase 
such danger, to some extent at least. Mr. Debler has suggested that the plan 
of sluicing some clay into the water of the main canal from a clay bank near 
the head of the canal be first tried to see if this will result in tightening the 
canals and reducing losses. He estimates that present canal losses of 38 
per cent might be reduced to 25 per cent by puddling or silt lining. An addi- 
tional reason for loss In the lateral system was observed, which would not 
have been apparent at the time Mr. Debler made his examination. Many of 
the smaller laterals were observed to be Iwidly clogged with tulcs, weeds, and 
other vegetation. A small increase in maintenance cost would enable the 
district to keep these ditches clean and would no doubt result in a consider- 
able increase in water delivery. 

58. If tlie financial conditions of the district become stabilized, it Is to be 
expected that there will be an increase in the diversification of farm practices. 
This should result in producing more crops that do not have a maximum re- 
quirement for irrigation water at the time of wheat and alfalfa, although 
the effect of this change in farming practice would not be great. Many 
farmers blame the spotted condition of their fields to lack of irrigation water, 
thinking that with a greater supply they could irrigate often enough to bring 
up the yield of " slick spots " to that Secured on deeper soils. It is not believed 
that this practice would be possible or advisable, for these " slick spots" 
require the addition of organic matter for their improvement, and it would 
not be possible to irrigate fields often enough to secure maximum results on 
such small areas witliout overlrrigating the areas of deeper soil. 

59. It is our opinion that the requested addition to the capacity of the 
north side pumps would result in some increase in crop yields and would be a 
good investment for the district if the desired increase in water deliveries can 
not be secured by reducing canal losses. The additional pumps, in our opinion, 
should be used only during the period of peak demand, otherwise overirrigation 
may result in harmful waterlogging. It is not believed, however, that the 
water shortage here is serious enough to be the controlling factor in the 
problems of this area. 

60. In the case of the land served by the south side cannl, a larger irrigation 
supply is believetl to be de!=ilrable throughout the irrigation season, although 
the amount now being supplied Is considerably in excess of the amount speci- 
fied in tlie contracts between the United States and the district. An area of 
616 acres is now lying idle and water appurtenant to such land is being used 
on other areas. The yields, particularly of apples and soft fruits, are limited 
by water shortage except on farms where the supply is Increased by using 
water charged to idle laud. It is our opinion that the need for additional 
water is greater on the south side than on the bench. Increasing canal ca- 
pacity would in our opinion result in putting several hundred acres which are 
now idle under irrigation and would result in marked Increases of yield and 
in the quality of crops produced under the south side canal. It is believed 
that an increase in the capacity of the south side siphon as described by Mr. 
Debler would be highly beneficial to the lands served and in case the finances of 
the district can be adjusted according to the present plan, funds so expended 
would be readily repaid. 

61. From the Government's standpoint, the most serious objection to the 
Installation of tlie additional pump and the enlarged siphon is that it will take 
about .$120,000 worth of storage from the Deadwood Reservoir to replace the 
water which will be taken by this additional diversion if the district con- 
tinue the enlarged diversion throughout the irrigation season. It is true that 
the major part of the benefit, particularly on the north side, might be secured 
by confining tlie operation of the additional pumji to the flood-water season, 
but it is certain that if the additional pump and the enlarged siphon are 

102400—30 10 
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instiilletl for the district, the district will insist upon operating the same 
throughout the irrigation season or at least throughout the months of July 
and August, and if we attempt to prevent them from doing so, we will become 
Involved in a continual  wrangle with  the district every year. 

02. In our opinion, the additional diversion capacity should not be installed 
for the district at all unless the district is willing to make a definite contract 
to pay a reasonable rental for the storage from tlie Deadwood Reservoir which 
will he required to replace the water talien from the river by this increased 
ilivcrsioii, as well as tlie cost of constructing the additional works. The low- 
water period when storage will have to be discharged from the Deadwood 
Keservoir, it is believed, will ordinarily last for about CO days, but may last 
a month longer in low-water years. One hundred second-feet additional diver- 
sion for the Emmett district for a period of HO days would amount to 12,000 
acre-feet. It is our understanding that the estimated cost of the Deadwood 
Keservoir is about ?1,200,000, but, as the reservoir will not completely fill every 
year, part of the capacity must be regarded as hold over capacity, and we be- 
lieve that .$10 an acre-foot probably would be a fair estimate of the cost of 
construction for the storage which can be drawn out annually. 

63. It is evident from the provisions inserted in the last appropriation act 
that the Deadwood reservoir has been authorized by Congress for the pur- 
I)ose of providing the water necessary to keep up the oijeratiou of the power 
plant, as it is provided that the receipts from the sale of power shall be applied 
first to the payment of the cost of the re.servoir and that no part of the reser- 
voir shall be charged to any irrigation district. While it is our understanding 
that we can not sell the Kmmett district an interest in the reservoir, we do 
not believe that it was the intention to prohibit the annual rental of surplus 
storage. An annual rental on the basis of 50 cents per acre-foot, allowing 
5 cents an acre-foot for the cost of maintaining the roser\'oir, would amount 
to a rental at the rate of about 4V2 per cent of the cost of providing the 
storage. This would be a very reasonable water rental charge. If Govern- 
ment funds are to be used in in.stalUng the additional pump and enlarged 
siphon an appropriation would be required for that purpose, and the question 
as to the legal authority to sell or rent such storage to the district can be 
cleared up by a suitable provision in connection with the appropriation, if It 
is secured for this purpose. 

64. The district claims to have an old water filing of 500 second-feet, made 
some 20 years ago or more, but the amount of water which the district is now 
securing is the largest amount ever secured by the district and the unused 
portion of such filing has undoubtedly lapsed. This contention on the part 
of the district, however unsound from a legal standpoint, emphasizes the prac- 
tical Importance of avoiding future disputes on this question by refraining 
from the installation of any additional diversion capacity unless piiymeut for 
the storage required to replace the additional diversion is definitely provided 
for in a manner concerning which there can be no dispute. 

65. The power privilege at the Black Canyon Dam has been considerably 
reduce<l by the amount of water re<|ulred for the operation of the direct- 
connected power plant for the district and by the district's diversions above 
the dam, which are already alwut 10 per cent in excess of the amount specifleil 
in the di.strict's contracts, and a further reduction in the amount of water 
available for power development, through an additional diversion of 100 second- 
feet of water, would materially cut into the value of the power privilege which 
is relied upon to pay half of the cost of the dam, all the cost of the power plant, 
and also the cost of the Deadwood Reservoir. If the electric pump is installed, 
the district will no doubt desire to secure power for the operation of the same 
from the Government at rates similar to those charged the Gem district, as 
the Government power rates are about half those charged by the Idaho Power 
Co. for similar purposes. There will be no surplus power available until the 
Deadwood Reservoir is completed, as the Gem district has a right to all the 
summer power which can be developed in the low-water season under present 
conditions and is short a considerable amount in August and the last half 
of July. This power, however, could be furnished after the Deadwood Reservoir 
is completed. It would i*eduee slightly the amount of surplus power that would 
be available for sale to the Oregon pumping districts of the Owyhee project, but 
the amount of power required for pumping 50 second-feet of water to an eleva- 
tion of 23 or 26 feet would not be very large and, in view of the relationship 
of tlie Emmett district to the Black Canyon Dam, it is believed that the district 
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tiliould have this privilege when the surplus power becomes available at the 
beginning of the irrigation season of 1931. 

66. If, before the pumping plant is installed, a test is to be made of the 
possibilities of reducing canal losses by silting or puddling, it is not likely 
that the pumping plant could be installed in any event in time to be ready for 
use prior to the spring of 15)31. And even if the silting and puddling experi- 
ment were not made, the ne(-essity of waiting for an appropriation for this pur- 
pose and the time thereafter required in securing and installing the necessary 
jnachinory would miike it improbable that the plant would be available lor use 
prior to the .spring of 1931, at which time it is cxiiectcd that the Deadwood 
Keservoir will be completed and surplus iwwer will bo availuble. 

67. In order to avoid all po.^sible disputes as to the amount to be paid by 
the district annually for iwwcr and rental of Ueadwood Reservoir water, it Is 
believed that the proposition submitted to the district should be on the basis 

• of the paJ^uent of a definite amount by the district annually, if no additional 
•works are constructed and no additional diversions provided for, and a deliiiitely 
larger amount to be paid by the district annually if the district de.'sires to have 
the additional pump and enlarged siphon in.stalled. We are suggesting an annual 
construction payment of $1.2.'5 an acre, or a total of $24,000. if no additioiml 
works are installed or additional diversions authorised; and an anmiiil pay- 
ment of $2 an acre, or a total of $38,000, if the additional rights and diversions 
are desired by the district. 

68. If the latter plan should be adopted, it is our opinion that the contract 
should provide that the $38,000 should be applied first, so far as necessary, 
to the payment for power (if power is furnished by the Government), second, 
for the payment of a water rental of 50 cents per acre-foot for all water 
diverted from the electric pumping plant after the time when we begin the 
relea.se of storage from the Deadwood reservoir ami all water in excess of the 
70 second-feet .siwcitied in the present contract diverted through the enlarged 
siphon after the date that we begin the release of storage from the Deadwood 
reservoir, and the balance of the $38,000 to be applied on tlie construction 
indebtedness of approximately $813,000 on account of the dam and direct- 
connected pumping plant, plus the (.-ost of the projwsed additional works esti- 
mated at $50,000. If the increased diversions amount to about 12,000 acre-feet 
during tlie stored water period, as expected, the rental for stored water would 
amount to about $6,000 per year, and if the power bill for operating the pumps 
should amount to $2,000, these two items would take about $8,000 out of the 
total animal payment of $38,000.   This would still lea\e about .¥6,000 in excess 

- of the §24,000 which applies if no additional works are provided. It is believed 
that the proposed $38,000 instalments would complete the payment of the con- 
struction indebtedness, including the additional construction in about 27 years, 
while if additional works are not provided and construction payments are 
allowed on the basis of $1.25 an acre or $24,000 per year, it would require 
about 34 years to complete payment. 

69. The installation of additional diversion capacity, either by enlargement 
. of the siphon or installation of the electric pump or both, if carried out with 

Government funds, would have to be conditional upon an appropriation by 
Congress for this purpose. In case Congress does not make the appropriation 
for this purpose and the district is sufficiently Interested in securing the addi- 
tional water supply to advance the funds for such purpose, then it is sug- 
gested that the annual payment required to apply on the water rental, power 
bill, and construction charge should be about $1.75 an acre, instead of $2 an 
acre. 

70. As tlie enlargement of the siphon on the south side is considered more 
important than the installation of the additional pump, it is probable that 
there should also be provision under which such enlargement of the siphon 
might be secured without installation of the pump, by paying at the rate of 
$2 an acre per year on the south side lands and $1.25 an acre on the north 
side lands, or a total of $27,000 instead of $24,000. 

71. In case of installation of the enlarged siphon without installation of 
the electric pump, there should also be a slightly different rate in the event 
the money for the enlarged siphon is advanced by the district or the land- 
owners from that which would apply if the funds for this purpose are appro- 
priated by Congress, and in that event a rate of $1.75 on the south-side lands, 
instead of $2, and a total imyment of $26,000 might be provided. 

72. By providing for a definite annual payment to be made by the district 
until the entire construction indebtedness has been paid, and deducting from 
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this payment the amounts which should properly apply for rental of the stored 
water and payment of power bills, If any, all possible dispute as to the annual 
payment Is eliminated and much contention regarding annual power bills and 
stored water rental charges would be avoided. 

73. The differential between the proposed $1.25 rate and the proposed $2 
rate suggested above is believed to be justified for the following reasons. The 
justification for reducing the 6 per cent installments of approximately $3.T5 
an acre to the smaller amounts suggested above (if justified at all) is on the 
ground of ability to pay, i. e., that the reduced rates are as much as can be 
reasonably expected from the average settler under all of the circumstances. 
A 2 per cent Increase in crops averaging $40 an acre would amount to more 
tnan the 75 cents dlflierential. Allowing for the increased cost of handling 
the hoiivier crop, a 5 per cent increase in crop value as the result of the 
additional water supply (which Is thought to be probable) would make it 
easier to meet the $2 installment with the additional water supply than the 
$1.25 installment without it. So that if the $1.25 rate is correct without the 
additional water supply, a rate lower than $2 could not be justified on the 
ground of ability to pay if the additional water supply Is furnished and a 
5 per cent Increase of crops thus brought about. 

74. Furthermore, it is believed that if it is not generally agreed that the 
increased water supply would pro<luce at least a 5 per cent increase In crop 
values, and probably a 10 per cent increase in crop values, the additional 
works and additional water should not be provided for the following reasons : 
(1) Increased use of water would necessarily increase to some extent the 
danger of seepage. 

(2) The reclamation fund is limited and greatly needed on other projects. 
(3) The increased water supply for the Emmett district would involve usinji 

some of the suri)lus power from the Government power plant and diverting 
an additional 100 second-feet above the dam would reduce by 100 second-feet 
the water flowing over the dam and thereby reduce the extent and value of 
the power privilege at the dam and the amount of power which can be devel- 
oped at that site to the extent of whatever amount of power could be developed 
by the 100 second-feet going over the dam if not so diverted. 

The cheap surplus power available from the Government plant is greatly 
needed for relief of other distressed communities. While we feel that the 
Emraett district should be allowed to use some of such power, the diversion 
of reclamation funds and power resources for the benefit of the Emmett dis- 
trict should be allowed only In the event that the benefit to this di-strict is 
both clear and material. For these various reasons, we feel that If there is 
any serious question that crop values woidd be Increased sulHctently by the 
additional water supply to warrant the proposed higher annual payments, such 
additional construction and additional water supply should not be attempted. 

SECURITY   FOB  PAYMBWTS   TO  BE   MADE!  UNDEK   ADJTTSTMEJNT  CONTRACT 

75. The security plan provided in the contract between the United States 
and the Gem district has worked out remarkably well and that district has 
never failed to meet its entire obligation to the Government promptly when due, 
although the payments from the Gem district to the Government amount to 
abou twice as much as those from the Emmett district and are collected from 
a smaller acreage of land, while the Emmett district has generally been 
delinquent both on maintenance and construction charges. 

SETTLEMENT 

76. Tlie main body of the district has been settled for a period of upward of 
20 years. While the present a.ssesised area is in excess of the actual area irri- 
gated, there are probably not more than 300 acres of good farming land which 
are not included in the operating farms. The district records show that 61(J 
tax notices are sent out annually. As nearly as could be determined, the area 
is actually farmed by about 350 families, of which 200 are owners. The main 
body of tlie district is divided into small holdings, but in many instances two 
or more tracts are combined for farming operations. Due to the unfavorable 
economic condition of the district, the average farmer is operating his place 
without much consideration for the future. Until an adjustment is made, 
he will consider his tenure of a. temporary nature and will farm to get what 
he can from the land each year.   In general, settlement is not a controlling 
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factor in this district. The need is not for more settlers but for au Adjustment 
ot financial difficulties which wjU enable those now on the land to prosper and 
to meet their obligations. 

IRRIOABTJ: LANDS 

77. As has been indicated, the irrigable lands of the district are naturally 
•<livided Into two areas, known as the " slope " and the " bench." These areas 
AvlU be discussed here separately. 

BENCH 

78. The bench Includes a compact body of land with a gross area of approxi- 
mately 17,500 acres. It Is generally of smooth topography, particularly In the 
•eastern portions. The portion of these areas lying in range 3 is more rolling 
than the remainder. There are two drainage courses of considerable size 
running through this area. The first is Bisseil Creels, cutting tlie area in a 
southwesterly direction at about its center, and Sand Hollow near the western 

•extremity. 
79. The bench soil is generally a fine sandy loam In texture and, particularly 

in the eastern lialf of the area, is underlaid by hardpan at moderate depths. 
This hardpan is above a rather thiclc layer of porous gra\-el and sand which 
rests on the underlying country rock. Tlie soil is heavier In tlie western part 
of this area; the depth to hardpan is greater and the gravelly layer less 
prevalent. Many of the fields, particularly In the eastern part of the area, are 
spotted with so-called " slick spots." These are areas wliere compact heavy 
soils or hardpan layers come near to tlie surface. In sucli areas the effective 
root zone and soil water reservoir is limited to tlie depth above such compact 
strata. These spots require irrigation at more frequent intervals tlian do 
areas of deeper and more friable soil. On lands of tliis sort crops liave a 
spotted appearance, tlie straw generally being short and the grain of poor 
quality where slick spots occur. Application of barnyard manure, clover chaff, 
and straw improves tliese slick spots and, wliere it has been possible to 
irrigate frequently, fair yields are secured. Even under most favorable farm- 
ing Conditions, however, crops secured on tliese spotted farms yield less than 
where soil conditions are more favorable and this spotted condition can not 
be fairly attributed to water shortage alone. The soils of the bench as a 
whole are considered to be of good average quality but not to have the 
productive possibilities of some of the more favored districts of southern Tdalio, 
such as the Gem Irrigation district or the Twin Falls areas. 

BLOPE 

80. The slope includes some 5,000 acres of land extending from a point 
less than a mile from the diversion dam, a distance of about 20 miles along 
the south side of the valley. With the exception of a flat of heavier land .lust 
east of Emmett, the soil is very sandy. The wnter-holding capacity is low .nnd 
seepage losses, both from the main canal and in farm laterals are high. The 
topography is generally steep and the air drainage favorable. The resulting 
free<lom from frost makes this area a better fruit-raising section than the rest 

•of the valley. In fact, this part of the Bmniett (listrict compares favorably as 
a fruit-raising section with any area in .southern Idaho. 

DRAINAOE 

81. The only large body of land needing drainage occurs just below the break 
in topography between the flat and steeper lands lying east of Emmett. A 
portion of this area has recently lx»en drained. An open ditch constructed in 
1928 serves about 200 acres directly and protects additional lands which are 
still productive but have a high water table. This area was estimated by the 
Federal land bank as Including 1,500 acres of seeped land. It is believed that 
with the area which has been drained excluded, the seeped area here will not 
•exceed 1,300 acres. In addition to this, there are certain small areas on the 
bench where seepage has occurred. These are in the flat stream bottoms of 
Bisseil t^riek and otiier drainage courses. There is also a small area just 
east of the bench and norlh of the Payctte River. Tlii',<o areas are practicidly 
all too small in extent to be economically drained but the large area east of 
Emmett, to which reference has been made, could be Improved by the cou.struc- 
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tion of additional drainiige ditches. The total area in the district which is 
nonproductive on account of high-water table Is estimated to be 1,800 acres. 
Of Ihi.s, at least SOO acres can probably be reclaimed by drainage, but under 
present conditions it would be unsafe to include any of it with the irrigiihle 
area. 

82. An area of about 1.5S4 acres of Enimett district land lying under tlie 
south canal is included in drainage district No. 1 of Gem County, Idalio. ami 
is assessed for contributing damages. 

IRRIOABLE ARBIA.S 

83. Assessments for liond interest and Government construction charges lia%«? 
been allocated to 22,546.46 acres, which has been presumed to be the Irrigable 
area of the di.'itrict. This includes the cropped area below present canals ami 
also some 900 acres lying above such canals. Of this area, approximately 400 
acres are being asses.sed at 50 cents an acre as an operation and maintcnam.-e 
charge and are not being supplied with irrigation water. Also, within tlie main 
bodies of irrigatiim land there are rough areas, including the steep breaks ol 
water courses and the steep edge of the bench, which could not uniler any 
economical scheme be placed in crop but that are being assessed full amounts 
for operation and maintenance together with Government constru(;tion and bond 
interest. Also, the areas of waterlogged lands described in paragraph 81 are 
being assessed. It was not possible in this study to malie an accurate determi- 
nation of the irrigable area. 

84. An estimate of lands which should be excluded from the irrigable area of 
tlie district was made in 192C by representatives of the Federal Land Hank 
and their report shows the following acreages whidi tliey re<H)nmiend for 
exclusion: 

Acres 
Wet, seepe<l and alkali lands     1,994 
Lands above Kmmett district canals (no canal service)        3,S» 
Rough, broken, steeply rolling non-irrigable lands        837 

Total nonproductive lands     3,220 
Remaining gross productive area of district 19. 55'J 

A brief reconnaissance has been made in an effort to check these figures. It 
is believed that the exclusiima have been conservatively oslimnted and that 
the accurate irrigable area is still lower than shown in this estimate. There 
has been a slight decrease in the area of wet land but more should be exclude*! 
as being too rough, broken, or steep to be farmed. It is believed that a carefnl 
survey of the irrigable lands would show that not more than 10.000 aci-es are 
of a quality callable of repaying water charges. This is over 3.(X)0 acres les.s 
than the area over which the bonded debt is now sjn-ead and it is believetl 
to be desirable tliat the irrigable acreage be determ nod by survey and that 
future operation and maintenance us.sessments and, if practical, also construc- 
tion and bond assessments, should be readjusted on the basis of irrigable area. 

CROP   AND   LIVESTOCK   PRODUCTION 

I 

85. The results of a census taken by the Emmett irrigation district in July. 
1929, are given in the following table: 

.\cres 
Per ceal 
cropped 

Area served b.v north canal (bench): ' 
-Mtalla and clover  6,986 | 47 
Corn and pa-iiturc  2,051 , U 
Grain I 4.614 31 
Orchard I 1.1S3 R 

Total cropped area  
Area supplied with water but not farmed  
Area assessed but not supplied with water.- — -.. 

Total, north side ' 

14,834 .. 
1,881   

I   1,305   

1   17,720 1  
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Acres 
Percent 
cropped 

area 

Area served by south c&nal (slope): 
Alfalfa and clover  
Corn and pasture   
Grain  
Orchard _ _  

Total cropped area  
Area supplied with water but not farmed- 
Area a.ssessod but not supplied with water 

Total, south side   

8flO 
308 
488 

2,248 

3,934 
B16 
531,97 

5,081.97 

23 
8 
12 

86. It will be noted that In the portion of the district served by the south 
canal 57 per cent of the cropped aren is in orchard. 23 per cent is in clover 
or alfalfa, the remainder beins; in miscellaneous crops, including pasture, grain, 
melons, etc. This area is known as one of the best soft-fruit swtions in the 
State of Idaho. The warm sandy soil combined with good air drainage is 
adapted to the production of tender early-season crops. Prunes, peaches, apri- 
cots, cherries, and apples are tlie fruit crops iiroduced, and wliile the acreage is 
not extensive a considerable tonnage of watermelons and cantaloupes are pro- 
duced each year. Local growers consider cherries their most profitable crop 
and a number of new plantings of cherries were observed. It is to be expected 
that the area in fruit would lie increased if a more ade<iuate water supply 
were available for this portion of the district. This type of farming has been 
carried on practically since the district was organized and it is expected that 
present practices will continue in the future ou all lands where climatic condi- 
tions are favorable. 

87. On the Emmett bench area and in tlie flatter portion of the sloi)e area 
(such as the lands immediately east of Emmett) there is less fruit v>roduction. 
District figures show that only 8 per cent of the bench is in orchard, 47 i)er 
cent is in alfalfa and clover, 31 per cent in grain, and 14 iier cent in corn and 
pasture. With the exception of the fruit-producing iwrtions, to which refer- 
ence has been made, the district is l)est suited to the production of forage, 
grain, and tame pasture crops which are best marketed through dairy products. 
The most prosperous farms and those on which the farmer's finances were 
found to bo in the best condition are being used for lliis type of farming. 
Clover seed is probalily the best casli crop pi-oduceil. Very few iiotatoi's were 
planted this year, although we are informed that under more favorable market 
conditions more potatoes are raised. 

88. Tlie district has kept no records of crop yields obtained, but in the fol- 
lowing table is listed the average of yields reported by some 20 farmers from 
whom such information has been obtained. Yields as reported are for the 
season of 1928: 

Crop Number 
report ng 

Acre- 
age 

2.5.5 
5 

12.5 
15 
4 

1.5 
20 
20 

14 
10.5 
8 
4.3 
6 
5 

22 
2 
4.S 

Average yield per 
acre 

Value 
per acre 

BENCH 

Alfalfa  to 
i / 
9 
3 
.•j 

9 
1 

» 

1 
4 
1 
2 
I 
3 
1 
1 
2 

$38.65 
Apples   1«1 bushels  

37 bushels  
132.00 
30.00 

Cloverseod..    .                 .             4 bushels .M. ,55 
56. 33 

Oats  48 bushels. _ 26.00 
Pa.sture  M. 00 
Potatoes             150 bushels  .10.00 

95.00 
Wheat  37 bushels 39.75 

SLOPE 

Alfalfa          2.5 tons 27 fiO 
198. no 

Apricots      2,.'>00 pounds  
3,800 pounds  
21 bushels 

80 00 
Cherries  .300.00 
Corn  20 00 

222 bushels  
3.9 tons 

97.67 
Prunes   81 00 

200.00 
Watermelons.     .,          _              .        . 62.50 
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TYPICAL  FABM   ^BOORAM 

8ft. The following is presented as a farm set-up, showing the average of 
various crops that a good average farmer should raise, together with the 
livestock on such a farm, iriekls obtained. Investment expense, and a state- 
ment of one year's returns for operation costs: 

Typical farm program, Emmett Bench 80-acre farm, one year's operation 

Cropping plan Acre yield Llveatook 

15 acres alfalfa tons.. 
10 acres clover  bushels.. 
20 acres wheat do  
10 acres corn   do  
8 acres oats do  
5 acres barley do— 
10 acres tame pasture        .   .... 

3.5 
4 

40 
40 
45 
SO 

4 horses; 10 nlllk cows; 1 bull; young stock, 6 
yearlings, 5 calves, 3 brood sows, 200 chickens, 
15 ewes. 

1 

Invesimenl 
Improved farm..    $5,000 
Implements  I, 600 
Automobile       750 
4 horses     300 
10 cows  1,000 
1 bull      250 
3 sows  90 
15 ewes    150 
200 chickens   200 

Total       9.340 

Yearly returns 
Crops: 

. Clover seed, 40 bushesl, at $12.        $480 
Wheat, 750 bushels, at .$0.90          675 
Barlev, 120 bushels, at $0.60          72 

 $1, 227 
Stock: 

Sale of cows and calves       250 
30 (200-pound) hogs, at 9 cents per pound       540 
2,500 pounds butterfat, at 45 cents per pound 1, 125 
15 (70-pound) lambs, at 11 cents       115 
150 pounds wool, at 40 cents         60 
200 chickens (eggs and poultry)         200 

  2,290 
  3, 517 

Yearly expense 
Labor (hired..   650 
Seed  - 110 
Repairs and upkeep on equipment and lodgings  350 
Threshing and harvest expenses, grain  85 
Threshing clover seed  70 
Taxes (land, $2.17 per acre; personal, $40)  215 
Operation and maintenance ($2 per acre)   160 
Government construction ($1.25 per acre)  100 
Family, living, recreation, etc  1,000 
Automobile operation  150 
Automobile depreciation  150 

  3,040 

Balance, for interest, profit, payment of personal debts, and district 
interest, bond and jusgraent assessments       477 
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90. It will be noted that this program is based mainly on a dairy-producing 
scheme. Returns from dairy products are supplemented by returns from the 
sale of clover seed and wlieat, together with some return from ho^p, lambs, 
and poultry. The gross income, according to this tiibulation, would be slightly 
over $3,500 per year. The expense, including family living. Is slightly in excess 
of .$3,000 per year. The latter item Includes lal><>r expenses, taxes, operation, 
and maintenance, government construction, and other Items necessary for the- 
production of crops. It does not allow income for the labor of the family 
except as this is reflected in the family living item. According to this ciilcu- 
latlon, a farmer would have about .$475 to be used for interest i)ayments, 
the reduction of personal debts, and tlie payment of his share of the irrigation 
district's Indebtedne-ss. 

91. This program is based on general information obtained In the district. 
It does not represent an extensive enough study to be considered iis accurate 

but serves to demonstrate the tyiie of farming to which the area Is adapted 
and the general results that may be expected. The most successful farmer 
will do better than this program indicates, but on the other hand, many 
will not do as well. 

BGCOM MEN DATION S 

92. It Is recommended: 
First. That conditioniil upon completion of the proposed settlement with 

the creditors (including the ratification by the bondholders' committee of Mr. 
Haga's interpretation of the proposed agreement as set out in paragraphs 46 
and 47 of this report, compliance by the Federal land banlv ami the land- 
owners and other interested parties with the requirement in regard to raising 
the necessary funds to comply with the conditions of the proposed settlement, 
and the consent of all parties to the provisions suggested in paragraphs 48 
and 50 of this report), a supplemental contract be made with the district 
under which the construction payments shall be on the basis of $24,000 yier 
year (which is $1.25 IKT acre in 19,0(10 acres) until the entire con.<;tructlon 
Indebtedness is pjild, provided no additional works are constructed for the 
district and there is no Increase In the present diversions for district use. 

Second. If tlie district desires additional works and an additional water 
supply after trying the puddling and silting plan recommended by Mr. Debler,. 
and if Congress makes the necessary appropriation to provide such additional 
works, that the same be Installed by the Government, and in that event that 
the annual payments to be made liy the district (exclusive of maintenance on 
the dam) be in the amount of $,'W.0O0 per year (Instead of $24.(X)0 \wr year) 
and that said $,'{8,tKX) be applied first to i)ay the power bill, if power is fur- 
ni.shed liy the United States; second, to pay rental at the rate of iliO cents 
per acre-foot for all water diverted through the electric pump after ihe date 
that stored water Is released from the Deadwood Iteservolr and 50 cents per 
acre-foot for all diversions through the enlarged siphon after tluit date in 
excess of the 70 second-feet specified in the existing contracts: ami. third, that 
the balance thereof be applie<l to the conslniction indebtedness, including 
the cost of the a(iditionnl pump and enlarged siphon. 

Third. That if no appropriation is made for this purpose by Congress but 
the necessary funds for installaiion of the additional pumping plant and 
enlarged siphon are provided b.v the district, then the annual payment to lie 
made by the district should be on the liasis of .$33,250 (Instead of $38,orKI), 
wliich would be e(iuivalent to $1.75 per acre on 19.1)00 acres. 

Fourth. That if the enlarged siphon is provided with funds appropriated by 
Congress hut the proixised additional jiunip is nor provided, tliat llie annual 
payment be on the basis of ,$27.0(K). he ng approximately at the rate of $1.23 
jier acre for the Norlli Side lands and .$2 per acre for the South Side lands. 

Fifth. That if the additional pump is not installed and the enlarged siplum 
Is provided with funds advanced by the landowners or the district, then that 
the anntml i>ayment he $20,000 per year, or approximately $1.75 jier acre for 
the South Side lands and $1.25 per acre for the North Side lands. 

Sixth. It is further recommended that tiie adjustment contract with the 
BJmmett district provide for the furnishing of security hy the district and the 
landowners in the same nuinner jjrovided in the case of tlie <icm district, 
unless the annual construction jiayment Ls paid in advance prior to tlie begin- 
ning of the irrigation season of the year wlien such payment falls due. 
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KING HILL IRRIGATION DISTRICT, IDAHO 

(By B. E. Stoutemj-er, district counsel, and W. "W. Johnston, associate reclama- 
tion economist. Bureau of Reclamation) 

The King Hill district, with an estimated irrigable acreage of 10,000 acres, 
contains about 1 per cent of the total of about 1,000,000 acres for which the 
Government is now furnishing water in tlie State of Idaho under the reclama- 
tion act and tlie Warren Act. This district has come into prominence out of 
proportion to its relative size and has been designated for special investigation 
and reix>rt on account of the fact that it is at the present time tlie one Idaho 
district which is not meeting its obligations to the Government.      , 

HISTORICAL 

This project was not constructed as a Government project. It was constructed 
originally by Mr. C. H. Hummett, beginning in I'JOS. The irrigation works 
and water-right mortgages were put uj) for sale in the foreclosure pr<x;eedings 
of creditors of Mr. Hammett to satisfy payments due on l)onds i.ssued in 1914 
being purchased by the State of Idaho on about February 15 of that year. 
This transaction was followed by a periwi of settler and State operation. 
In the spring of 1917 the United States Government was induced to l)egin a 
series of ai)propriations for the reconstruction and operation of the system, 
it being turned over to tlie settlers ou January 1, 1926. Since tliat time the 
sy.stem has been operated with good success from the standpoint of water 
delivery, but the warrant indebtedness has only been reduced by a small 
amount and construction payments due the United States are entirely 
delinquent. 

DESCBIPTION 

The King Hill irrigation district includes an irrigal)le area now flxefl at 
10,000 acres, which is scattered in a number of irregular bodies along the 
Snake River in the vicinity of Glenns Ferry and King Hill, Idaho. The irri- 
gation supply is in natural flow from the Mnlad River, diverting from that 
stream near the town of Bliss, Idaho. The irrigation s.vstem includes about 
100 miles of canals and laterals, of which .some 28 mile.s are included in con- 
crete and wooden structures. Most of the main canal is sidehill construction 
on loose, easily washable soil, which makes very pof)r foundation material. 
Wa.shouts have been frequent, particularly in sections where iiermanent con- 
crete construction has not been put in. 

PRESENT CONDITION  OK W.STRICT AND  SETTLEK.S 

The district now finds itself In the position of owing $1,489,969 to the United 
States, of which .$17,300 was due on December 31, 1928, and is totally delin- 
quent. Some $48,226, plus about $25,0(K) unpaid interest, is owed on deticicncy 
warrants originally issued for material and services received many years ago, 
but subsequently renewed to avoid the bar of the statute of limitations. The 
district officials have only with difFiculty been able to collect enough for oi)era- 
tion and maintenance. Last year the operation and maintenance assessment 
was $4 per acre. This year it is .$.j. They claim to need an amount approach- 
ing $240,000 to be used in replacing old sii)lious and flumes and lor canal 
liidiig. during the next live years. It will hnnlly be possible for such au 
amount to be collected in addition to that required for operation. The district 
is without credit, even to the extent that the manager can only puroha.ue lum- 
ber for the use of the district by having it charged to his iwrsonal account, 
Since the lumber comjiany will not tru.st the district. 

CONDITION   OP  SBTTUI31S       / 

The district records show that there are now 18.5 irrigatwl farms, of which 
115 are oi>crated by owners and 70 by tenants. A large part of the land- 
owners settled in the early .stages of the district's development, and most of 
the remainder came in during the war period. The landowners are generally 
of a high tyiK> and most of them settled with adefjuate capital. The average 
original capital of .seven owners (luestioned on the point was $7,500. 

The tenant population is mainly of second-rate farmers wlio are poorly 
equipped and stay generally but a season.    The unsettled financial condition 
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of the district has led absentee owners to refrain from expending funds neces- 
sary to keep their farms in shape to l>e attractive to high-class renters. 

The district is badly in need of " new blood " both in the form of tenants 
«nd purchasers. There seems little chance of securing additional settlers until 
the district finances reach a point that moderate yearly water assessments 
•will meet its obligations. A prospective settler could not be fairly advised 
to settle on the King Hill in its present condition. If sutficient improvement 
•can be effected, a settler suited to dairying, sheep raising, or poultry produc- 
tion will And the better part of the King Hill project a desirable place to make 
A home. A new settler, in order to have a fair chance of success on the King 
Hill district, would need around $6,000 in capital. 

The Federal land bank and other farm-loan institutions do not make loans 
<in lands in the King Hill district. The only credit available is in the form 
ot short time bank loans at 10 per cent interest. The amount, also the length 
•of the loan depend on the character credit of the individual and his assets 
in the form of stock and equipment. There is little chance in the improve- 
ment of the credit situation until the district reaches a more stable financial 
<'ondition and until a reserve is built up to take care of canal breaks which 
are a constant threat to the continuity of water delivery. 

AGBICCLTUBAL CONDmONS IBKIOABLE LANDS 

At the time of original construction the irrigable area of the King Hill 
Olstrict was estimated at ,30,000 acres. This was reduced to l(i,37(> acres by 
the lleclamation Service in 1918 and to lO.OtMJ a<'res irrigable and some 2,000 
itcres suspended in the adjustment act of li)26. The district ollicials now 
claim tliat not over 8,000 acres can be supplied and tluit no more than this 
is worth farming. Only S,r>25 acres were iri'igated and cropped during the 
.season of 1928. Time has not bek^n available in this investigation to make 
a quantitative examination of the irrigable urea but it is believed that 8,(XX) 
acres is more nearly correct than the ])revlous estimates. In fact, if the King 
Hill district were being classified in a new project, much of the 8,000 acres 
would properly be clas.sed as non-irrigable on account of the coarse texture 
of the soil and the excessive irirgation r^iuirement. 

With the exception of the I'asadena Basin and certain other .small areas 
where more favorable soils are foutid, the soil in a coarse sandy loam gen- 
erally from 1 to 4 feet in thickness overlying coarse basiiltic sand and fine 
gravel. The water-holding capacity of the surface soil is low, and that 
-of the subsoil practically negligil)le. 

The water deliveries in 1928 averaged 0 acre-feet per jicre. Some farms 
used over 12 acre-feet. The duty of water could be increased by better 
preparation of the land for irrigation, by shortening the length of run by 
sul)stituting the .strip border nietliod of Iriygation for furrow and wild flood- 
ing on the smootlier lands, and by increasing the organic matter content. 
Even under the- most advanced methods of irrigation farming, the irrigation 
requirement of these lands will remain high. Frefiuent irrigations are neces- 
sary and this increases the cost of production. Unavoidable percolation losses 
•occur and this leadies out fertility. 

Alkali indications are practically nonexistent and not more than 100 acres 
is afl'ected by seepage. It is not likely that seepage difliculties will be in 

•creased to any significant extent. 

CBOP.'S   AND   CROP   YIELDS 

While this project is climatically suited to a wide range of crops, specialized 
production of early crops has not developed. The main crops are alfalfa, 
early potatoes, corn, and pasture. Onions and other truck crops come on 
earlier than in most any other place in Idaho, but find serious comjietition 
from other sections of the coinitry. Beans and tomatoes blight badly. Some 
success is attained with clover and alfalfa seed, but production of the latter 
crops is not as profitable as in iiortions of the State with somewhat higher 
elevations. Alfalfa yields are reported to have been lowered to a considerable 
extent during the past two or three years due lo what is locally called a 

••• bacterial" root rot.   The .State agriculturists are undecided as to the exact 
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nature and seriousness of this disease, but it is limiting alfalfa production 
In this project, particularly on old stands. 

Kollowing is a statement of a cropping and livestock program to which 
the region is helieved to he adapted, together with the results that could be. 
expected by a good average settler who is properly financed. 

•iO-<icre farm 

Acres Yield Livestock 

2 Farmstead, etc  
S 

25 
4 
4 

Altalta tons.. 
Corn bushels.. 
Enrly potatoes do— 

3Jf 
55 

175 

2 sows; 10 cows; 1 bull; 25 ewes; 200 chickens: 2 horse*. 

Itwestment 

Land, buildings, and equipment Livestock 

40 acres of land, at $10.  
Leveling, ditching, etc., at $25. 
House  
Barn _  
Chicken house   
Oistern, sheds, etc  
Automobile (used)  
Farm and dairy equipment  

$400 
1,000 

850 
350 
200 
250 
550 

1,000 

Subtotal  

Total for land, equipment, and livestock. 

4,600 

10 cows at, $100  SI, 000 
1 bull, at $240  240 
25 ewes, at $10  2S0 
200 hens, at $1  200 
2 sows, at $30  60 
2 horses, at $75  150 

65,000 

Retumg 

700 bushels early potatoes, at 70 cents per bushel  $490 
2,200 pounds butterfat, at 43 cents  946 
l.TtiO ixmnds lambs, at 11 cents  194 
200 pdunds wool, at 40 cents  lOO 
.3,400 pounds hogs, at 10 cents  340 
2,200 dozen egss, at 26 cents  575 

Total gross Income 2,645. 

Yearly expenses 
t 

Auto operation and depreciation  $215 
Labor  (mainly for harvesting iwtatoes) .•  220 
Seed  110 
KeiKl purcha.sed  150 
Repairs, upkeej), depreciation, gasoline, etc  42& 
Taxes. State and county  80 
Wafer assessments, at §25 per acre  200 
Family living, doctor, recreation, etc  1,000 

Total expense le.ss water charge and Interest 2, 40<> 
Balance to pay for iutorost. Improvements, and contingencies, ?245 per year. 

This is less than 4 per cent interest on the Investment. 
From the above calculation whicli represents a better system of farming tlian 

the average farmer on the King Hill project is now following, or is financially 
able to follow without atlditlonal credit. It is quite evident that high water 
as.scssments can not be paid on this district. This is further attested by the 
history of collections that have heretofore been made. Last year the operation 
and mainlenancc was $4 and an additional asse.ssment of $1.73 per acre wii.'i 
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made for construction. None of tlie latter assessment was collected. It Is 
believed that $5 per acre is the maximum that can be collected over a period 
of years as the base charge. Farmers using excess irrigation water would 
have to meet somewhat high charges. 

IKB1GATI0N-W8TBICT FINANCES 

AddUiotial construction, requested.—The following listed construction is pre- 
sented by District Manager F. L. Kiukade as being necessary for the continued 
operation of the district: 

Siphon replacements hased on 8,500 acres of area 

Replacements for 1029: 
McEchern siphon 100 feet, 100 feet pipe  $1, 500 
Glenns Ferry siphon, 1,000 feet, 48-inch pipe, area 4,055 acres  6, 000 
Canyon Creek siphon, 800 feet, 48-inch pipe, area 3,800 acres  5, 000 
Cold Springs siphon, 200 feet, 42-inch pipe, area 1,800 acres  850 
Slick 24-inch machine-banded pipe, 2,000 feet, area 717 acres  8, 500 
Lateral 5E, 4,6B0 feet 12-inch pipe to be replaced with 2,330 feet 

18-inch pipe, area served, 213 acres  4, 500 
Head end siphon repairs, area served, 8,500 acres  250 

20,600 

Jleplacements for 1930: 
Head End siphon 10,000 
Canyon Creek     9,000 
Slick, 24-inch machine-banded pipe    8, 500 

27,500 

Replacements for 1931: 
Basin  siphon 13,000 
4-mile and McEchern half round flumes    3, 000 
McEchern siphon     4,000 

20,000 

Jleplacements for 1932: 
Glenns Ferry siphon  7,000 
Hafer siphon  3, 000 
Brady siphon  2,500 
King Hill 12-inch machine-banded pipe  2, 500 
Slick 24-inch machine-banded pipe  8,000 

23,000 

Beplacements for 1933: 
Head End siphon  4, 000 
Deer Gulch siphon repairs  500 
Slick machine-banded pipe  8,000 
Sellman Pipe Line, 10-inch, 1,330 feet  1, 500 
Prescott Pipe Line, 12-inch, 2,000 feet  3,400 

17,400 

<3oncTete lining to be done in 1929: 
Main canal, 1,500 linear feet    10,000 
Main canal extension, 1,800 linear feet      7,500 

17,500 
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Approximate concrete lining to be done in next five years: 
Main canal, 6,000 linear feet    40, 000 
Main canal extension, 10,000 feet    45, 000 
Lateral system       2, 500 
Concrete transition to McEchern and Alkali siphon; repairs to 

Cnssia and Big Pilgrim spillways; replacement of wooden 
headgutes that decay in 3 to 5 years with concrete; also checks 
and drops to be replaced with concrete structures    20, 000 

The above is approximate estimates of the King Hill Canal system during 
the next five years. 

The above tabulation shows the following yearly requirements for new 
construction: 

1929 1930 1931 1932 1933 5-year 
areraKC 

2«,(!00 
17,S0O 

27,500 
21,600 

20.000 
21,500 

23,000 
21,500 

17,400 
21,600 

2^000 
20.000 

Total                44,100 49,000 41,500 44,500 38,900 43 000 

Whether the amounts estimated by district officials, as set out above, will 
be needed In the near future for reconstruction purposes, is an engineering 
question which we recommend be passed upon by an engineering board. Mr. 
K. J. Newell has estimated the requirements at a somewhat smaller amount. 

It Is also believed that the question, whether the indebtedness to the Gov- 
vernment should be written ofC in its entirely or construction charges merely 
postponed six or eight years, turns on the question whether conditions are such 
that operation and maintenance charges as high as $5 per acre per year will 
be permanently and continuously necessary, or whether operation and main- 
tenance charges a dollar or two less than $5 per acre can be expected six or 
eight years hereafter when the renewal of the siphons has been completed. 
This is an engineering question which should also be passed upon by the same 
engineering board which passes upon the question suggested above. 

Five dollars per acre per year is believed to be about a.*: much as the water 
users can pay for water unless crop values increase, and the possibility of 
making construction payments depends upon the possibility of reducing the 
maintenance cost below that figure or a material general increase in crop prices. 

Plans No. 1, No. 2, No. 3, and No. 5 are on the assumption that the $5 per 
acre charge can not be reduced. 

Plan No. 4 is on the assumption that the operation and maintenance charge 
could be reduced to $3.56 If the Government furnishes funds for reconstruction 
of certain works. 

Plan No. 6 assumes that construction payments will be postponed for eight 
years, and that after that time there will be a reduction in the $5 operation 
and maintenance charge on account of the completion of the renewal of the 
siphons and some other work, or possible also a general increase of 10 iier cent 
in crop prices by that time. 

PLAN NO. 1.—Payment of all debts and assessments for new construction <u 
needed 

Operation and maintenance $26,000 
New construction     43, 600 
Government construction charge      8, 650 
Warrant reduction, say      0, 000 
Sinking fund to care for emergencies      2, 500 

Total    86,750 
Per acre basis of 8,000 acres, $10.84, say, |11. 
Without Government pa.vment or warrant payment, $70,100. 
Per acre, §8.76, say, $8.75. i 
As has been pointed out in another section, an annual as.sessment of $5 per 

acre on 8,000 acres is believed to be as much as the lands of this district will 
stand as total annual water charges. It would, therefore, be impossible for 
the district to follow out the above program.   A number of alternative pro- 
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grains  have been  suggested  by  different  water  users  and  district officials. 
These are described and assessments worked out as follows: 
Plan No. 2.—Government to cancel all charges, which would reduce the 

annual costs: 
Total charges as set out in plan No. 1 . $S6, 750 
Less Government construction charges      8, OiiO 

Annual cost plan No. 2    78,100 
Or 19.72 per acx-e. 

Plan No. 2a.—Cancellation of Government debt and warrant debt: 
Reducing annual cost to $72,100, or $9 per .acre. 

Plan No. 3.—Government to appropriate $240,000 for supplemental 
construction: 

Operation  and  maintenance $26,000 
Government construction      8,630 
Government supplemental construction, $240,000  repayable in 20 

years4    12.000 
Warrant repayment, say      6,000 
Sinking fund to care for breaks      2,500 

Total annual cost    55,150 
Per-acre basis, 8,000 acres, $6.89; say, $6.90. 

Plan No. 4.—Government to appropriate $240,000 for supplemental 
construction and accept as repayment difference between other costs 
and $5 per acre per year until paid; warrants considered canceled 
or outlawe<l: 

Operation and maintenance $26,000 
Sinking funds for breaks      2,500 

Total annual cost    28,500 
Per acre      $3.56 
Left for Government payment      $1.44 
Years to repay Government costs  150 

"While plan No. 4 looks workable on paper, It is doubtful If full repayment 
could be obtained even with these favorable terms. Obstacles which will affect 
future collections and which make future operations uncertain are as follows: 

(a) A main canal 52 miles long and 28 miles of the system being concrete 
and wooden structures, requiring large expenditures for operation. 

(6) An Irrigable area of about 8.000 acres, with only 6.500 acres Irrigated 
and cropped, upon which must fall the whole burden of project indebtedness. 

(c) A porous soil with low water-holding capacity, requiring a large amount 
of water per acre (average, 9 acre-feot in 1928). 

(d) Poor foundation material for canals and structures, making It neces- 
sary to maintain and extend concrete-lined sections and siphons. Foundation 
failures are to be expected, piirticularly when full water supply is carried. 

(e) A .system which Is hazardous to operate, there being constant danger 
of breaks which will cause serious crop losses. Without an emergency fund 
total crop failure may result. With an adequate fund only partial losses will 
occur. 

(f) A question of whether the water users intend making a serious effort to 
pay the Government debt, this being ralsefl by the fact that not a single water 
user paid his construction assessment in 1928. 

CANCEtXATIOJI  OF THB GOVERNMENT BKBT 

The desirability of canceling or suspending the construction charges of the 
King Hill district depends to a large extent on matters of policy and on the 

V effect on re<'lamatlon as a wliole. which are matters that do not come within the 
scope of this investigation. It is believed that economic conditions are such 
that moneys due the United States will not be collectable under the present 
contract, and whether they will be collectable by making additional appropria- 
tions and contracting for rejiayment imder as favorable terms as in plan No. 4 is 
questionable because of reasons discussed above. 

Any plan for deferment of charges or cancellation of construction charges 
shfiuld be made contingent on a similar disposition of deficiency warrants.   The 
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holders of tliese warrants are mainly people whose future is almost as depend- 
ent on the future of the King Hill district as is the case with landowners of 
that dLstrict. Many of these were bought for speculative purjKjses for as little 
as 30 cents on the dollar. The future of the district Is as dependent on the 
disposition of the warrants as upon the disposition of the debt to the United 
States. If these two debts were disposed of it might be possible for the district 
to maintain their irrigation system by use of private capital from institutions 
and individuals whose finances will be directly affected by the success of the 
district. This would be particularly true if they can get along with a mow 
modest reconstruction program than ijhinned. An annual assessment of $5 
I)er acre with the Government debt and warrants canceled would make the 
following program possible: 
Plan No. 5.—Annual assessment of $0 per acre with Government debt 

and warrants canceled: 
Operation and maintenance $20,000 
Sinking fimd for broaliS      2. 500 

Subtotal ,    28,500 
Reconstruction     11, 500 

Total annual cost     40. GOO 
Per acre        5.00 

The above plan would give about the same amount for reconstruction as 
was used last year, or, if a i)art were paid on low interest-bearing bonds, a 
much larger sum would be available. 
Plan No. 6.—No construction payments for eight years and no warrant 

debt: 
Operation and maintenance $26. 000 
Sinking fund for breaks      2, 500 
Construction payments, $1.50 on 8,000 acres    12,000 

Total annual cost    40, 500 
Reconstruction to be completed during the next eight years while Govern- 

ment charges are su.spended. 
If the present ability to pay remains uncharged at $5 per acre on 8,000 acres 

the receipts would fall short by $500 of meeting the requirements under this 
assumption, but if a 10 per cent increase in crop prices should occur In the next 
eight years, which is not improbable, this increase, amounting to $2.80 per acre, 
would probably increa.se the amount which could be paid for water $1 per acre 
or $6 Instead of $5, and leave a margin of about $7,500 over the amount required 
to meet construction and operation and maintenance charges. 

In case it is the policy of the Bureau of Reclamation to recommend any 
charge-off or suspension of construction charges, it is recommended that as 
•consideration for such action the following agreements be secured. 

1. The King Hill district to agree never to ask the United States to make 
additional appropriations from tlie reclamation fund. 

2. Agreements be secured for the same disposition of deficiency warrants 
as is made of the debt due the United States. 

3. An annual assessment of not less than $5 per irrigable acre be made 
until such a time as a surplus emergency fund of $50,000 has accumulate<l. 

4. A minimum of $2,500 per >'ear be put Into such emergency fund and 
similar disposition be made of all funds collected which are not required for 
operation and maintenance and construction or payments on debts of the 
district. 

The Investigation reported herein lias led to the following conclusions: 
1. That $17,300 is now delinquent on the construction debt due the Govern- 

ment; deficiency warrants exist In the amount of $48,226, with some $25,000 
Interest due; the district officials estimate a need of $240,000 for reconstruc- 
tion during the next five years. These payments plus operation and mainten- 
ance would require a yearly assessment of $11 per acre. 

2. That $5 per acre represents the maximum per acre assessment that will 
be collectable for water over a period of years unless there is an increase in 
crop value. 

3. That the above assessment would allow only $1.44 per acre annually 
for payment to the Government, warrant repayment, and reconstruction. 
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4. Tbat economic coudltious are such that the district will be unable to r^ay 
the Goveruinent debt under the present contract. 

5. That this debt might be collected if additional appropriations of $240,000 
were made for reconstruction during the next five years, provided repaymehts, 
were reduced to |1.44 per acre and the period of repayment extended. 

6. Tbat even with these favorable terms future collections would be met wltU 
tlie following obstacleii: 

(o) A main canal 52 miles long and 28 miles of the system being concrete or 
wooden structures, requiring large expenditures for operation. 

(6) An irrigable area of about 8,000 acres with only 6,500 acres irrigated, 
and cropped upon, which must bear the whole burden of project indebtedness. 

(o) A porous soil with low water-holding capacity, requiring a large amount 
of water per acre (average for 1928 vsas 9 acre-feet). 

(d) Poor foundation material for canals and structures, making it necessary 
to maintain and extend concrete-lined sections and siphons. Foundation fail- 
nres are to be expected, particularly when full water supply Is carried. 

(e) A system which is hazardous to operate, there being constant danger of 
breaks which will cause serious crop losses. Without an emergency fund total 
crop failure may result; with an adequate fund only partial failures will occur. 

(/) A question of whether the water users intend making a serious eftort to 
pay the Government debt, this being raise<l by the fact that not a single water 
user paid his construction assessment in 1928. 

7. That any agreement for the suspension or cancellation of the Government 
debt should (o) require a like treatment of warrant indebtedness; (6) require, 
the district to acquire an emergency fund to care for break.**; (c) estop the 
district from requesting further Government appropriations. 

8. If reconstruction will be sufficiently completed in the next 8 years to 
permit a re<luctlon of a dollar or more per acre In the present $5 operation 
and maintenance charge after that date, or if there should be an increase of 
10 per cent in crop prices In the next 8 years, an 8-year po^tpononeut of 
construction charges and collection of construction charges thereafter would 
be feasible. 

It Is recommended that the advice of a board of engineers be secured on 
the engineering questions suggested in page 11 of this report. 

That when such engineering reiwrt has been received that a choice be made 
between a cancellation or deferment of construction payments as may api)ear 
best in view of such engineering advice. 

ORCHARD MESA  IRRIGATION DISTRICT,  GRAND  VALLEY  PRO.TECT, 
COLORADO 

(By Prof. Frank Adams, College of Agriculture, University of California.) 

CHRONOLOGY OF INVESTIGATION AND PKOCEDURE 

The field work connected with the economic investigation of Orchard Mesa 
Irrigation district covered the period .Tune 21 to .Tuly 8. The first five days were 
Bpent In Denver and Fort Collins, obtaining information from the files of the 
Denver office of the Bureau of Reclamation and in consultation with President 
C. E. Lory, Director C. P. Gillette, and Profs. L. A. Moorhouse and VV. G. 
Sackett, of the Colorado Agricultural College and Experiment Station, and with 
Messrs. R. L. Parshall and Carl Rohwer. of the Colorado Agricultural Experi- 
ment Station and the Division of Agricultural Engineering of the United States 
Department of Agriculture. The time from .Tune 26 to July 8 was devoted to 
field work in the district and In Grand Junction. The preliminary survey of 
the district was made in comjjany with Mr. John C. Page, superintendent of 
the Grand Valley project, and Mr. W. H. Olin, agricultural agent of the 
Denver & Rio Grande Western Railroad. Subsequently one day was spent in 
the dl.strict in company with each of the three members of the district board 
of directors, and two conferences were held in Grand Junction with the board 
of directors; three days were given to Inspection of the district In company 
with Prof. L. A. Moorhouse, head of the de])artment of economics and sociology 
of Colorado Agricultural College, or Superintendent Page; and the last after- 
noon: In the field was devoted to a conference called by the hoard of directors 

102400—30 11 
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of the district and attended by Messrs. C. J. McOmiick and H. O. Lambeth, of 
the board; Superintendent Page; WUIlam Welser, president of the Granrt 
Valley National Bank, Grand .Junction; A. C. Milne. United States Bank of 
Grand .Tunctlon; A. G. Tilton. vice president of the Palisade National Bank; 
B. T. Mathews, county commissioner; W. H. Lauck. countj' agent; N. W. 
Draper, manager at Grand Junction and Delta; and T. E. Gardner, superin- 
tendent at Grand Junction for the Holly Sugar Corporation; J. D. Keeder, 
prominent fruit grower and developer In the Palisade area; W. CJlarence 
Kurtz, head of the Independent Lumber Co., Grand Junction; and F. B. Hall, 
real-estate operator In Grand Valley. The offices of the county treasurer and 
county nsse-sisor of Mesa County, were, of course, visited to obtain tax and other 
financial Information regarding the district, and the county agent was inter- 
viewed regarding agricultural conditions and possibilities in the district. Fur- 
thermore, one day was spent wth the superintendent of the district In going 
over Us numerous problems. 

BBIEF  DESCBIPTrON   .-MTO   HI8TORV   OF OBCHABD   MESA   IRBIOATTOW   DISTMCT  DOWW   TO 
THE CONTRAC?r WITH  THE UNITES STATES,  FEBRUARY   18,   in22 

Looatian and elevation.—Orchard Mesa irrigation district, sometimes re- 
ferred to as a division of the Grand Valley project, covers approximately 9,600 
acres south of Colorado River, extending from due south of Palisade to due 
sontli of Grand Junction. Elevations range from about 4,850 feet down to 
about 4,650 feet above sea level. An area of 620 acres, comprising East Pali- 
sade Irrigation district and generally referred to as the " Vineland" district, 
lies directly; northeast of the eastern extremity of the district, and Is under 
agreement to become a part of it as soon as the few remaining outstandiug 
bonds of Palisade district are paid off. This area, however. Is included In 
the 9,600 acres given as the present area of the district. As will appear later, 
this Palisade district area is now receiving Us irrigation water supply from 
Orchard Mesa district and is i)aying the same water charge as lands within 
that district. 

Soil*.—No soil survey is available for Orchard Mesa district. However, the 
soils may be generally described as red to gray sandy loam, somewhat coiri- 
pacted, underlain by a cemented clay, which is locally classeil as a hardpan. 
and by a closely cemented gravel layer. A characteristic 6-foot profile shows 
n considerable quantity of rounded gravel, with sufficient of this on or ne?ir 
the surface in some portions and of such size as to make its removal desirable. 
The western 5 or 6 miles of the district, which Is the widest portion, varying 
In width from less than 1 mile to not over 2.6 miles, has flatter slojjes than the 
remainder, and, in spite of its dose proximity to the channel of Colorado 
River, requires drainage. Even with the drainage system that has been con- 
structed to approximately 3,200 acres, from 1,000 to 1,500 acres are still ad- 
versely affected by high ground water, or " .seeps," as this condition is locally 
termed. 

There Is ample evidence of a tight, puddled subsoil soil, the same condition 
holding also for much of the surface soil of this section of the district. White 
alkali is in evidence in the surface of a coasiderable area of these poorly 
drained soils, and crop production is low or absent. When an Irrigable acre- 
age survey of the district was made several years prior to the contract with 
the Government in 1922 only 153 acres of otherwise irrigable land was found 
which, judged from surface indications, was considered too wet or too alka- 
line to raise a crop, although it was anticipated that an additional area would 
be affected as the mesa became irrigated. Drs. W. P. Headden, chemist, and 
W. G. Sackett, bacteriologist, of the Colorado Agricultural College and Experi- 
ment Station, have sliown In their pnblicatlon.s that an excess of nitrates is 
found in many Colorado soils, including those of Grand Valley, tViese occur- 
ring not from concentrations In the irrigation and ground waters or from leach- 
ing of gealogical formations but from fixation from the atmosphere by azoto- 
bacter." Brown "niter spots" which characterize this condition are found 
within the " seeped" area, and there Is a considerable growth of so-called 
" seep weed " present. 

While the drainage ditches that have be«'n built have, according to local 
reports, materially improved the adverse soil conditions just  described,  the 

•Bulletins 165. 179, 184, 193, and 324, Colorado Agricultural Experiment Station. 
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" seep" |)rubleia in tlie westirii portion of the district is sufflclently ^^)mpll- 
cated to render uncertain the future agricultural value of tlie lands affected. 
Certainly the present condition of some of these lands is a definite factor In 
the economic situation within the district. Furtlier references to them will b« 
made later In this report. 

HUitory.'—The first known survey of an irrigation project for Grand Valley 
was made in 19U2 by G. H. Matthes. It included survey of a x>um»iU£ project 
" bo 3,000 acres »f the l»est landK <m Orchard Mesa." Prior to fhis, however, 
foor small pumping systems had been constructed to the mesa, namely, the 
Smith Brothers, or Orchard Mesa Power <'anal, near the western end of the 
present district: the Rose Point, or Mutual Mesa Irrigation Co.. with a water 
fili^ig dated In 1889, and a distribution system to 540 acres east of the Smith 
Brothers system: the Lee and Shores ditch, built in 1007-8 to irrigate approxj- 
mately 500 acres west of the Smilli Brothers tract, this system after two 
years joining witli the Mutual Mesa system; and the Avoca Orchard or 
Johnston ditch, built to supply 1,500 acres east of the Mutual Mesa tract, but 
abandoned after a few years of operation. 

Orchard Mesa Irrigation district was organized in 1004, holding its first 
meeting March 18 of that .vear. On Septeml)er 16, 1904, following failure to 
sell a proposed district bond issue, the district petitioned the authorities in 
Wa.shington to construct a hit'h-llne canal to the district lands. Subsequently 
two other attempts to sell b<mds failed, although later an issue of $900,000 
voted iu October, 1908, and one of $175,000 voted In October. 1909. were 
disposed of through tlie contractor for the irrigation system. The contract 
price on the system was $670,000, and $130,000 additional was paid to the 
promoters for water rights. Before the works were completed, however, 
$1,075,000 in bonds had been disposed of, and, In addition, construction warrants 
amounting to $288,000 had been issued. 

The original Orchard Mesa irrigation district system is reported never to 
have been a success. It took over the Irrigation of the areas under the smaller 
.systems that had been previouisly built, utilizing the Mutual Me.sa ditch ns a 
main lateral. The district system is reported to have covered 8,366 acres, 
and It is further reported that up to 1921 but 3,500 acres had been cultivated. 
From 1910 to 1915 the anunal district tax ranged from $10.25 to $13.75 per 
acre, and. t>egiiming in 1014. there was added a water toll of $3 per acre 
on each acre Irrigated. It is reported that later the annual charge was even 
higher. The records show that in 1916, 40.8 per cent of all taxes levied were 
Uelhuiuent. Certainly tlie district was far from being In sound financial condi- 
tion. The land and fruit boom which was at its height in Grand Valley when 
the Government began surveys for the Grand Valley reclamation project in 1908 
had left a marked depression on the mesa as elsewhere in the valley. " Seep " 
had ruined many of the orchards on the mesa as well as In the main valley 
north of the Colorado. Furthermore, the district irrigation system was lu 
bad repair and was unable to give needed service. The only alternative to 
complete failure for the Orchard Mesa landowners seemed to be assistance 
from the Government. Investigations looking to this and were begun in 1916, 
rhe district bondholders being active in efforts to induce the Government to 
come In. It was not until February 18. 1922. that a contract for the recon- 
struction by the Government of the Orchard Mesa district system, was signed 
by the Government, the district, and the Grand Valley Water Users' Associa- 
tion. At the time of this contract the outstanding overdue obligations of the 
district amounted to $2,061,485.58, of which $1,075,000 was In bonds, $736,140 
was for unpaid Interest coupons, $240,553.05 was outstanding warrants, and 
$9,792.53 was for unknown items. In spite of this bankrupt condition, how- 
ever, operation of the irrigation system had continued. 

The contract.—For the purposes of this report reference need be made to 
only those sections of the contract of February 18, 1922. which relate directly 
to the financial obligations assumed l)y the district. These are .sections 9, 
15. 16, 17, 18, 10, 20, 22, 27, 28, 29, and 33. Relevant portions of these sections, 
briefe<l, are as follows: 

••9. Obligates the United States to spend up to $1,000,000 for the following 
purposes: (a) Construction and reconstruction of works of the district; (b) 
to assl.st the district to liquidate its indebte<lness the sum of $100,000; (c) for 
drainage work.s, not to exceed $100,000;  (d) to acquire for the district a per- 

< Data mainly from Grand Valley project lilstory. 
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manent diversion ami carriage right for not to exceed 400 cubic feet of \rater 
ijer .second in connection with the Grand Valley project the sum of $50,O0O: 
(e) for repairs and betterments of that part of the main canal of the Grand 
Valley project and to carry the district's water not to exceed $50,000 if such 
repairs and betterments are needed during the first three years water is car- 
ried for the district; (f) reimburse the Government for expenditures made 
since July 1, 1918, in relation to the contract. 

" 15. The district agrees that the worits needed to convey its water from the 
tnain canal of the Grand Valley project to the district's power house shall be 
constructed of sufficient capacity to carry not to exceed 400 cubic feet of water 
per second belonging to the Grand Vnlley project and held for power purposes: 
also to maintain said works in proper condition to carry said water at aH 
times. 

"16. In order that the contract and all obligations created thereby shall 
be a first lien upon all re.sources of the district. tl>e district agrees to Ilqnlilate' 
its total outstanding indebtedness, to aid wliich the Unlteil States will pay 
$100,000 (as provided In paragraph 9, above). 

" 17. The (Ustrlct agrees to pay to the United States for the works con- 
structe<l and expenditures made by the United States $1,000,000, or so mndx 
thereof as may be actually exijended under the contract, which shall be excla- 
slve of operation and maintenance cliarges, penalties, and interest; said sum 
to be repaid in 20 annual iustaHments, beginning December 1 of tlie year the 
completion of worlc or discontinuance of expenditures under the contract Is 
announced by the Secretary of tlie Interior; and subsequent installments on 
December 1 of each year thereafter; the first 4 to be 2 per cent each, the next 
2 to be 4 per cent each, and the next 14 to be 6 per cent each of the total sum 
of $1,000,000. 

" 18. The district agrees to pay to tlie United States each year 28.07 per cent 
of tlie cost of operation and maintenance of the Grand Valley diversion dana. 
of the controlling and ifguiating works in connection therewith, and of tlie 
main canal of the Grand Valley project down to the point where the district's 
water is delivered to it at or near the eastern portal of tunnel No. :i; this sum 
to be due and payable March 1 of the year following the year in which such 
work is done or service is rendered. (From 1923 to 1928 the amounts paid 
to the Unite<i State-s under tliis paragraph have ranged from $1,628 to $3,435 
per annum and have averaged $2,134.) 

" 19. Provides for payment by the district of a penalty of 1 per cent i>er 
month on unpaid installments due under the contract. 

" 20. The district agrees to cause to be levied and coUectetl all assessment.s 
necessary to pay to the United States all charges provided in the contract. 

* • * • • • *     ' 
" 22. The water to be carried by the district for the United States shall be 

carried at any and all times throughout the entire year when so requested by 
the United States. 

• ****•• 
" 27. Provides that the Secretary of the Interior may exempt tlie district 

from the payment of construction or operation luid maintenance charges, or 
both, for lands temporarily incapable of successful cultivation on account of 
seepage, alkaline conditions, or for any otiier reason, for a specified period, 
or until further notice, whereupon the district shall exempt from assessment 
such lands during the .same period; or If the Secretary finds any such Innd^; 
permanently Incapable of successful cultivation, ho may, in his discretion, con- 
tract with the district for the severance of the water rights of such lands, and 
for such rights becoming appurtenant to other lands within the district, or to 
lands which may be brought within It. It is specified that nothing in this 
section shall be construed to relieve the district or the landowners from 
responsibility for improving drainage conditions, or the district from any of 
its liability for reimbursement of the reclamation fund for all expenditures 
made under the contract. 

" 28. The district as a wliole is obligated to pay to the United States the full 
amount agreed upon in the contract according to the terms stated, regardless 
of any individual default In the payment of any assessment levied bv the 
district. 
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. " 29. The right is reserved to the United States to refuse to deliver water 
to the district in the event of default by the district for more tlian one year 
in any payment due the United States under the contract.   The United States 
or the district sliall refuse water service to lands in default for more than on«». 
year in the payment of any assessments levied under the contract. 

* • * • * * •      . 
" 33. After execution of the contract the district is required to apportion tlie 

benefits under the contract against the lands of the district and prosecute 
a proceeding in court for a judicial confirmation of the organization of the 
flistrict, the making of the contract, and the apportionment of benefits." 

The above provisions of the contract under which the irrigation system of 
< Mcl.ard Mesn irrigation district was reconstructed are referred to in this 
report because they seem necessary to show both the nature and extent of 
tiie obligation the district has assumeil. The amount of the annual payments 
to the Government for construction and for maintenance and oiieratlou is 
made definite or substantially sr). On the other hand, the amount involved 
in the obligation of the district to maintain the canal which carries both 
district and Grand Valley project water from the main canal of the Grand 
Valley project to the district power house and to carry water In that canal 
Ht uny and all times when so requested by the United States (sec. 22) is not 
Oetiiiite. It may amount to a very substantial sum, especially if the district 
Ifi reijuired to carry water through this canal throughout the winter or non- 
irrigation season months for power purposes, wliich they would l)e required 
under the contract to do in the event of the construction of a iK)wer plant to 
utilize the Grand Valley project share of the water. 

Further reference will be made to the contract later in this report. 

TYPES  OF  AQKICULTUKE i:«   ORCHARD   MB8A  IRRIGATIOK   DISTRICT 

I ir<'hard Mesa irrigation district, projected as previously Indicated during 
the Ijoom days in Grand Valley, was originally intended as a fruit district, and 
several thousand acres in the western portion was planted to apples and pears, 
witli smaller acreages of peaches and other fruits. Now, however, all but 
the eastern portion, particularly all but the area east of the " Big Wash," 
situated about one-third of the length of the district, or about 4 miles, west 
of the eastern boundary, is considered essentially a general farming area. 
The portion east of the Big Wash is locally looked upon as best adapted 
to peaches and is already largely planted or In process of being planted to 
tliat crop. Some orchards have been recently planted as far as 2 miles west 
of the Big Wash with a few also in the western portion of the district, but 
always with the realization that the hazards are much greater than east 
of the Big Wash. Generally speaking, the areas planted to orchards dnriag 
the fruit-boom period, these in the main being near or -west of the " four 
corners"—about 5 miles southeast of Grand Junction—have been changed 
over to general farming, except where rendered unproductive by " .seep." 

The lands in Orchard Mesa district that are being devoted to general farming 
are by no means highly developed along that line, there being, however, a lew 
exceptions to this statement. Alfalfa is very proj^erly the main cro|) grown, 
with some rotation to grain and corn, and some of the fields are producingr 
excellently. Some very good returns are being obtained from alfalfa seed. 
Occasionally early potatoes and sugar beets are grown, and sometimes tomatoes 
and other truck, but the aggregate production of these latter crops is small. 
The mesa is considered a satisfactory area for potatoes, also for sugar beets. 
Only 126 acres were in beets in 1928, the jields ranging from 7.35 to 12.4:5 and 
averaging 8.91 tons per acre. The most noticeable lack on the mesa is snfll- 
elent livestock to make well-balanced farm enterprises. This lack in Itself 
denotes the absence of well-managed crop rotations. There is very clearly 
room not only for more dairy cows but also more hogs and poultry and more 
winter feeding of sheep and cattle, although absence of a good winter supply 
adversely affects winter feeding. The operator of the plant of the Western 
S)oi)e Dairy Products Cooperative As.soclntlnn at Grand .Junction reported only 
seven members in Orchard Mesa district, although a number of the mesa farm- 
ers sell to others, particularly the Mutual Creamery Co. in Grand Junction. The 
local manager of the latter company stated that there is no chance for too 
much dairying In Grand Valley, Los Angeles furnishing the principal market. 
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" It ought to be tlie best dairy country In the world," he stated. He estimuted 
that the average annual production of butterfat per cow is only about 156 
pounds, although a few herds are producing 300 pounds or better. 

A recently organized cooperative in Grand Valley is the Inter-Mountaln 
Poultry Producers' Cooperative Association. This association is shipping about 
one-half car of eggs every 10 days from February 15 to July 15 of each year, and 
the manager expects to ship twice as many cars during the flush season next 
year and within four years a car every four days during that season. The 
principal shipments are to New York, with less than car lots going to local 
merchants and to the mountain towns of the western slope. By sending nut 
the surplus eggs the association and other shippers have maintained a good 
local m.irket. Orchard Mesa Irrigation district is sharing In this iioultry 
opportunity, however, In only a small way. The manager of tiie as.sociation 
states that he is receiving only about six full cases of eggs each week from 
that area. 

Generall.v speaking, the apple indr.rtry on the mesa, iis in t'v miiiii valley. 
Is not prosperous, although some individuals have iteen obtnirilng good returns. 
To some extent frosts are held to blame; to a large <»xtent. liowever. aside from 
market conditions, the trouble is due to the codlln moth. Climatic conditions 
In Grand Valley fiivor the development of at least two full broods of this iu.sect 
pest each season, and generally " partial additional brood. According to 
Director C. P. Gillette, of the Odorado Agricultural Experiment Station, from 
9 to 11 sprayings are required each year. More than one grower stated that 
frequently the apple crop does not pay for the sjiray materials used. Pearis, 
on the other hand, have proven more profitable, partly because the codlln moth 
has twen more easily controlled with them than with apples. Bartlets and 
Anjous are the chief varieties grown. 

Some attention was given to the i>each Industry being developed on the 
mesa, particularly since this Is being counted on as the main lntere.st of the 
eastern portion of the district, that generally known as East Orchard Mesa. 
The peach growers of the PalLsade area, or at least some of them, have been 
quite strikingly successful. The peak prices for their product and the unusually 
high yields of some of their orchards have materially stimulated planting on 
East Orchard Mesa. 

Practically all of the peaches grown In the Palisade area, as well as In East 
Orchard Mesa, are Elbcrtas. The crop Is handled quite largely by the United 
Frnlt Growers Association at Palisade, but also to a considerable extent by 
commercial shippers and buyers. From 80 to 90 per cent of the crop Is sold 
t. o. b. Palisade. Shipments are made as far east as Maine and New York 
and occasionally to Florida. Most of the product, however, is sold west of the 
Mississippi River, from the Dakotas to Texas! Ordinarily shipping begins 
about August 20 and Is over within two or three weeks—sometimes by Septem- 
ber 1. sometimes from September 5 to 10. The principal competition conMS 
now from Illinois, with the crops of Arkansas, Washington. Ohio, New York, 
and New Jersey sometimes a factor. Southern peaches are said to l)e out of 
the way before shipping commences at Palisade, those from Missouri and 
Arkansas going off the market Just ahead. 

The marketing packages for the peaches are 20-pound boxes and bushel 
baskets, the latter equaling about 2Vj boxes. About 25 cents per l>ox covers 
the cost of picking, packing, packing materials, hauling to the car, and the 
handling charge of the association. According to the manager and the secretary 
of the association, the annual expen.se of producing an acre of peaches and 
putting the crop on the cars averages around $500, this including all cultural 
costs and Interest on the farm Investment. A survey In 1925 by the United 
States Department of Agriculture and the department of economics and soci- 
ology of the Colorado Agricultural College placed this cost at $447. Excep- 
tional yields have been as high as 2,000 boxes to the acre, the .same assoclatioo 
officers estimating the average yield around 800 boxes per acre for good 
orcharfls In their prime, say, of ages 6 to 16 years. 

The following data regarding shipments and prices during the years 1923 
to 1928 were supplied by the secretary of the as.s<K!tatlon at Palisade, these 
years covering the period of their operation: 
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TABLE 1.—Shipments of Elberta peaches by the United Fruit Orowers Assooia^ 
tion at Palisade, Colo., 192S to 1928 

[For 1923, figures cover all varieties] 

Box shipments Bushel shipments 
Total ship- 

Year 
Number 
ofboies 

Average 
price to 

growers' 
Number of 

bushels 
Average 
price to 

growers' 

ments, 
figured as 
as boxes 

1923  207,03« 
172,759 
1(8,054 
282,954 
447,315 
169,213 

$0.56 
.80 

1.00 
.53 
.61 
.70 

136,327 
219,208 
55,726 

141,870 
190,986 
82,891 

$1.37 
1.20 
2.25 
1.06 
1.30 
1.27 

547,853 
1934.  720,776 
1926              .              308,369 
1926  647,629 
1927  .           ... ..   924,730 
1928  376,440 

F. 0. b. Palisade, after deducting charge of selling agency. 

Although conditions in the Palisade peach industry were reported by the 
secretary of the as.sociation as having been normal during the past eight or 
nine yeare. It is evident from the above table that the fluctuation in shipments 
and prices received have been considerable. Since the association shipments do 
not constitute all of the peaches that are produced in the Palisade area, the 
relation indicated between quantity and price can not be taken to represent 

•conditions for the entire Palisade peach industry. However, the prices received 
lor as.sociatlon peaches can be taken to represent fairly the entire Palisade 
area prices. It may be noted that in three of the years—1923, 1926, and 
1927—the average price received multiplied by 800, the reported average number 
•of boxes produced by orchards in their prime, shows a return to the grower of 
less than the $500 which the association officers give as the average cost per 
acre of producing peaches and delivering them in shipping packages to the 
•cars in Palisade, with association charges covered. It might be added that it 
was further stilted by the secretary of the association that poor or bad years 
In the Palisade peach industry are those in which the price is 60 cents or less 
per box. Obviously, however, the better-than-average orchards are profitable 
at the low prices given; otherwise the average bearing Elberta peach orchard 
in the Palisade area would not sell for $1,000 per acre, which is the local 
estimate of peach-land prices. The range In selling prices given by an 

•experienced grower was |500 to $1,600 per acre. The same grower, who 
develops orchards for sale, owns a 7-year old Elberta peach orchard, with no 
improvements other than fencing, which he states Is not on the market for 
$2,000 per acre. 

KOONOUIC STATUS OF FABMEBS IV OBOHABO MBSA IBRIOATION DISTBICT 

Sixteen farms In Orchard Mesa irrigation district were covered by the 
:8tandard questionnaire prepared for the inquiry, and three by Prof. L. A. Moor- 
house, head of the department of economics and sociology of the Colorado 
Agricultural College, using the farm-management schedule of his department. 
Three of the farms covered by the standard questionnaire were not comparable 
with the group. The data for the other 16 of the 19 visited are presented in 
Table 2 below. None of the developed peach orchards of the East Orchard 
Mesa are included, but data for a few of them are presented in a later table. 
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It will be noted ftom the column beaded " Years on this farm " that most of 
the farms visited bave befen occupied by their present owners for 10 years or 
more. Only three were purchased since the date of the contract with the Gov- 
ernment for reconstruction of the district Irrigation system. Since the farms 
visited are typical of the district, or at least typical of the better holdings, it 
is clear that they are hardly comparable with the new settlements found on 
many Government projects. In some cases the prices paid for land were ex- 
cessive, and based on boom conditions of a number of years ago; in other cases 
the average price paid is made low by the fact that part of the land was bought 
at district-tax sale for a nominal figure, iu some instances just enough to cover 
the delinquent taxes for the Government construction charge. 

The columns showing the amount of capital at settlement, the total gross 
income, the average gross Income per acre for the area Irrigated In 1928, and 
the irrigation-district taxes and water tolls, are the most significant iu this 
table. 

Four of the thirteen settlers had as much as $3,000 in cash or other assets; 
for five the combined cash and other assets amounted to less than $1,500 each. 
With the exception of the three cases in which the amount owned was $8,000 
or more, lack of needed capital at settlement was always evident. It was. In 
fact, in most cases, a governing cause of low gross income. Other very evident 
•causes were either a ix>or soil condition, undersized farm enterprise, or lacls of 
livestock, in some cases all of these being present on a single farm. 

Considering the total gross income, it is found that in only 7 of the 16 
«ftses Usted did it exceed $2,000 for the year; in 5 it was under $1,000. 

There is no definite basis for fixing a miuimum gross income that will enable 
the farm family to live iu decent comfort and still meet necessary operating 
expenses and necessary payments on the farm investment, or the purchase of 
needed livestock and equipment That minimum, for Orchard Mesa district, 
however, certainly can not go below $1,500, and probaljiy is nearer $3,000. But 
half of the 16 cases show a gross income of as much as $1,500; for only three 
did it exceed $3,000. The usual general farm on Orchard Mesa is too small, 
too greatly undercapitalized, and too little diversified with livestock to consti- 
tute a satisfactory economic enterprise. 

The column showing the annual irrigation district taxes and water tolls paid 
expressed as a percentage of the gross income from crop on products sold 
indicates very clearly that irrigation water costs are a heavy burden. Again, 
there is no fixed rule as to XJcrmissIble irrigation costs. To pay out one-tenth 
of a gross income of $1,000, or 19 per cent of a gross income of $2,000, for 
irrigation watei' is obviously more than is justified. Either the irrigation 
charges should be less or the gross income .should l>e more. It is not surpris- 
ing that most of the farmers visited felt that the irrigation taxes should be 
reduced. The investigator, however, found no pronounced sentiment for doing 
the things neces.sary to increase gross income. This does not mean tliat the 
farmers were unmindful of those things: it rather indicates that they are more 
conscious of their diflicuities than of the possible metliods of overcoming them. 
Taxes are about the last thing paid each year witli many of the farmers, and 
at that time the money of the year is about gone; it is not surprising that 
they should be looked upon as the main cause of trouble, even if they are 
only one of several causes. 

COMPARISON  WITH CONDITIONS IN OBAND VAl-I^Y SORIH (W COLORADO RIVKR 

During the seasons of 1926, 1927, and 1028 the department of economies and 
sociology and the agricultural extension service of the Colorado Agricultural 
College, cooi)erating with the Division of Farm Management and Costs of the 
United States Department of Agriculture, obtained farm enterprise schedules 
from about .SO farmers in Grand Valley, all living north of Colorado Uiver. 
Through the kindness of Prof. L. A. Moorhouse, copies of these schedules 
for 1926 and 1927 were made available as comparative data in the Orchard 
Mesa irrigation district survey. To the extent covered, information similar 
to that called for in the standard schedule used in present inquiry Is sum- 
marized below for the first 25 farms; 
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TABLE 3.—Statistical tlata relating to farm income, taxes, and water charges,, 
for 25 farms in Orand Valley, Colo., elsewhere than in Orchard Mesa irrigation 
district, 1926 and 1927 

[Information talcen from schedules obtained in field by department of economics and socioloxy and agri- 
cultural extension serrice, Colorado Agricultural College, cooperating with Division of farm Man- 
agement and Coita, United States Department of Agriculture] 

Farm 
Area 

in 
crop, 
seres 

Purchase 
price of 

land. In- 
cluding 

improve- 
ments, if 
any, per 

acre 

Oross income from 
products sold 

Principal source of farm Other 
income Taxes 

Annual oo«t 
of irrigation 

water, includ- 
ing drainage 

No. 

Year Amount Per 
acre Total ma 

gross 
income 

1  
2  

16 
26 
27 
12 
10 
20 

20 

24 
39 
48 
86 

7 

12 
34 

13 

64 

61 
65 
25 
38 

23 

13 
37 

27 

30 
20 
17 
23 

103 
11 
17 
20 

10 

$2<14 
285 

1928 
1928 
1927 
1926 
1927 
1926 
1927 
1926 
1927 
1926 
1927 
1926 
1926 
1927 
1926 
1927 
1926 

,1926 
1927 
1926 
1927 
1926 

1927 
1926 
1927 
1926 
1927 

1926 
1927 
1926 
1926 

1927 

1926 
1926 
1926 
1927 
1928 
1926 
1926 
1926 
1927 

1926 

$6,604 
4,105 
8,346 
1,675 
1,713 
1,783 
1,500 
2,331 
3,870 
1,4S9 
3,850 
4,726 

739 
1,871 

813 
1,060 
1,577 
7,276 
6,211 
1,367 
2,600 
3,923 

3,739 
1,420 
2,072 
1,408 

626 

2,523 
9,846 
2,300 
4,549 

3,125 

2,935 
925 

1,646 
1,699 
2,614 
3,167 

749 
1,847 

905 

2,310 
3,109 

$412 
168 
309 
139 
171 
89 
75 

116 
193 
59 
98 
98 
20 
52 

116 
151 
131 
214 
182 
105 
192 
61 

58 
28 
32 
66 
16 

110 
428 
170 
123 

115 

98 
46 
91 
74 
26 

288 
44 
92 
45 

231 
311 

Fruit (roHdslde market)  
Fruit, truck  

$40« 
500 
160 
lOO 

$180 
215 
(0 

35 
105 
162 

?82 
171 
140 
140 
550 
342 
294 
96 
90 
30 

176 
(') 
160 
149 
331 

252 
218 
228 
70 

O 
202 
206 
135 
304 

330 

186 
16 

180 
(') 

94 
196 
(') 
271 
O 
150 
ISO 

$28 
108 
(') 

60 
50 

105 
(') 

16 
16 
9 
9 

45 
27 
86 

01 
2* 
18 
81 

81 
45 
27 
54 

« 
38 

87 

16 

» 
28 

1! 
(•) 
97 

(') 

i? 

0.4 
3.0- 

Fruit.'.'i'ii'rrrmii"!" W 
3  300 3.0 

 do  Z» 
4  160 

317 

Gift. 

Truck, fruit _  100 
100 

(•) 
(') 

150 

5.9 
 do  (') 

8  Fruit  .r 
 do  .4 

«   do  .S- 
 do  .2- 

7  450 
170 

437 

C) 
180 

555 

(') 

.... ^.. 
.16 

6-50 
.500 

 do. .9 
8  Fruit, dairy products  

 do. 
200 
550 
300 

3.6. 
4.8 

9  Truck (roadside market)... 
  do..    . ^ 

10.... Fruit  ZOSO \^ 
11   do  S.T 

 do  • 0) 
12   do  1.4. 

 do  
1,920 

1,190 
20 
25 
80 
95 

.T 
IS.... 

M.... 

15.... 

Fruit, alfalfa, dairy prod- 
ucts. 

Fruit, alfalfa, truck  
Dairy products, fruit  
Dairy products, alfalfa  
Fruit, truck  

2.0 

2.1 
».» 
1.3 
3.» 

16  

Truck, fruit, dairy prod- 
ucts. 

Fruit   1. S 
 do  60 

990 
450 

(') 
17....  do  (') 
18..- Fruit, livestock products, 

livestock. 
Fruit, livestock products, 

garden. 
Fruit  

.5 

19  112 
17 

147 

.3. 
20....  do  75 

132 
3.0 

21.... Livestock products, honey. 
 do- K 23 125 

668 
S77 
150 

300 

MarketmUk   200 
23.... Fruit  .4 
24....  do. 450 

100 
50 

(1) 
25.... Fruit, truck  6.2 

26.... 

Fruit, truck, livestock prod- 
ucts. 

Fruit, hogs, poultry  

(•) 

• Not segregated. • Hires all farm work done. • Not available. 

The capital at. settlement was not called for in the schedule ased, so It Is 
not Included In the above tabulation. The gross income from prodticts sold 
and the amount of taxes and irrigation costs are shown. Of 43 yearly gross 
Incomes, 6 are under $1,000, 5 between $1,000 and $1,.500, 10 between $1,500 and 
$2,000, 7 between $2,000 and $3,000, and 15 above $3,000. one-third of the latter 
going above $.5,000. This is a much better showing than made for Orchard 
ilesa district.   In explanation of tliis difference, however, it should be stated 
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that in selecting the farms for their inquiry, the college and department of 
agriculture workt-rs sought to pick out those that were known to be successful. 
Those selected for the Orchard Mesa study, however, while including some of 
the most successful, also covered some who are much less successful. It should 
also be noted that fruit enteretl much more largely into the returns on the 
north-side fai-nis than on Orchard Mesa, notwithtanding the fact that general 
farming is supplanting fruit in all portions of Grand Valley except the eastern 
portion. 

Comparing the annual irrigation charges for the north-side farms with those 
on Orchard Mesa shows the .situation of the former to be much the better. 
The maximum on the north side, expressed as a percentage of the gross in- 
coni", is 5.9. In 11 of the 28 cases the percentage is less than 1. The reason 
for the low charges is partly that most of the farms are under the old Grand 
Valley canal system which has unusually low costs. The higher gross income, 
however, is the main factor in the situation. 

OOMPAKISON   WITH   THE   PALISADE   FBUIT   ABEA 

Neither of the two tabulations above includes orchards in the Palisade area. 
Below are tabulated the returns from 10 farms in the latter area for 1927, 
based on schedules obtained by the college of agriculture and the United 
Stales Department of Agriculture. It will be noted that in half the cases the 
Income exceeded $5,000, and that in only two it fell below $2,000. In only two 
cases did the irrigation charge exceed 2 per cent of the gross income. This 
fact will be referred to later in discussing the readjustment of the annual 
assessment rates in Orchard Mesa district. 

TABLE 4.- -Oroas income, tawes, and cost of iiTigation w<iter for 10 orchard-n in 
Palisade area, Orand Valley, Colo., 1927 

[Infurmation taken from schedules obtained in field by department of economics and sociology and the 
agricultural extension service, Colorado Agricultural (Jollege, cooi)erating with Division of Farm Manage 
ment and Costs, United States Department of Agriculture] 

Farm 
No. 

Area 
in crop, 

acres 

Gross income from 
products sold 

Principal source of Income Taxes 

Annual 
water 
tion 

cost     of 
for irrlga- 

Total Per acre Total 
As per 
cent of 
gross 

income 

2  14 
9 

19 
15H 
22 

4 
'18 

8 
12 

•14 

$9,230 
5,794 

11,319 
9,608 
5,295 
3,644 

$659 
644 
596 
619 
241 
All 

Peaches  $627 
175 

(') 
240 
230 
185 
380 

95 
215 
156 

$48 
45 

(') 
65 
94 
22 

(•) 
53 

(•) 
81 

0.5 
3  .8 
5  Peaches                  ... ... (') 
8  .6 
8  1.8 
»  .6 

10 . .    . 3,617 1           201 
1,910             239 
3,995 1          3.-13 

Peaches           .              . ... (') 
11  . .. do  Z3 
13..  . do                 w 
M  1,340 96 Pears, peaches   ^'«.o 

> Not segregated; total tax, general, irrigation, $562. 
> Including 3 acres grazing land. 
» Not available. 
• 7 acres alfalfa, 5 acres bearing orchard, 2 acres nonbearing orchard 
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At this jMjiiit it Is appropriate to Include n coinpjirative statement of Irriga- 
tion charges throughout Grand Valley as furnished by Supt. John C. Page, of 
the Grand Vnlley project, these covering the year 1929. 

Palisade irrigation district:' Per acre 
Maintenance and operation  $1.93 
Interest on bonds  -10 
Redemption of bonds  2.42 

4.45 
Payment to the United States out of the maintenance and 

operation fund based on $1 per acre.'   All bonds to retire In 1930. 
Mesa County Irrigation district:' 

Maintenance and operation  2.28 
Toll  4.00 

C.28 
Payment to the United States basetl on $2 per a(!re.' A levy 

of $56.43 \yer acre was made In 1927, collectible In 1928. to retire 
all outstanding bonds and Interest coupons and pay the cost of 
dissolving the district, and all bonds but $11,500 were taken up. 
Most of the bonds were used in paying back taxes or exclianged 
for tax certificates. 

Redlauds Irrigation Co.  (private) : 
Maintenance and operation  4.00 

Water-right payments were included In the price of land and 
call for the delivery of Mi inch i>er acre. 

Grand Valley Irrigation Co.:' 
.\8se8sments are made on shares of stock, which are not appur- 

tenant to tlie land, the number of shares per acre not being uni- 
form.   For a normal water right of % inch per acre the annual 
payments range from $0. 9()-1.00 

Grand   Valley  project   (Government) : 
Minimum levy per acre by Grand Valley Water Users Association 

„ for operation and maintenance, wUh allowance of 2.5 acre feet- 1. 75 
Average excess water on productive land, 1 acre-foot, at $1  1.00 
Construction charge levy  . 55 

3.30 
East Palisade irrigation district: 

Maintenance   and   operation  .95 
Total  (paid to Orchard Mesa irrigation district)  5.75 

6. TO 
Palisades drainage distrlft covers the same area as East Pali- 

sade irrigation district. Its assessments for 1929 is $4.2."i per 
acre, made up us follows: Bond redemption. ,$1.75; bond interest. 
$1: maintenance and operation, $l..'iO. Adding this charge to the 
Irrigation charge makes a total of $10.95 per acre. 

Orchard  Me.sa  irrigation district: 
Maintenance  and  operation  1.35 
Unitetl  States construction charge  2. 4<) 
Drainage  construction   fund  .50 
Toll per acre irrigated  1. 5<) 

5.75 

'Thorp U an additional drainage charee levied by Grand Junction drainage district 
amotintlDK In 1029 to 2 mills, or from $0.14 to $0.25 per acre. The district embraces 
all of Palisade and Mesa County Irrigation districts and all land under the Grand Valley 
Irrigation Co. cannl. Including the city of Grand .Tuuctlon. 

'The Government supplies water to Palisade and Mesa County irrigation districts from 
the Grand Valley main canal—to the former by gravity through the Price ditch, and to 
the latter by pumping Into Stub ditch by means of a power turbine pump operated by 
the gravity water delivered to Palisade district, the power head being 17 feet and the 
lift from the main canal .SI feet. 
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PBKKKNT   FINANCIAL   STATUS   OK   OBCHABD   MKSA    IBRIGATIOS   DI8TBICT 

A<-wir(liug to the contract of February 18, 1922. mul the notice from the 
Seeretary of the luterior, Orchard Mesa irrigation diBtriot is oliligated to pay 
to tlie Unitetl States a total construction cliarge of $it99,7(J8, in 20 annual 
installments carrying from 2 to 6 per cent. For each of the first four years 
beginning December 1, 1927, the rate is 2 per cent, or $]9,9!>5.3(5. The first 
installment has been paid. On July •'>. 1»29, the account of the district for sub- 
sequent years, us shown by the books of the Grand Valley project at Grand 
Junction, stood as follows: 

Construction charges due Dec. 1, 1928 $19,995.36 
Paid on ncconnt      8,906.38 

Balance (hie on principal     11,089.00 
Penalties paid to date       1,033. 50 
Balance of 1920 levy on hand with county treasurer      6,267.09 

The district has not been able to collect its taxes in full, this accounting for 
the delhKjuency on the construction charge noted above. Total district tax 
delinquencies, however, greatly exceed that amount, these being as of Decem- 
ber 31, 1928, which is the latest date for which figures were available in the 
office of the county treasurer of Mesa County, as follows, the figure not going 
back of the contract of February 18, 1922: 

Maintenance and oiierntion : 
1922  $1, 3.35. 45 
1928   1,6:^1.81 
19^4  1, 709.17 
1925  6,172. 04 
1926  4,134.98 
1927  4, 255. 24 

$19. 2.39.20 
United States construction charge: 

1826     5.512.95 
1927     7. 564. 92 

     13. 077.87 
Knst Palisade pipe line account, 1925       1,389.26 
Bonds and interest on bonds: 

1922       $526.26 
1923           626. 20 
1984          285. 39 

1,437. ^ 

35,144.27 
On June 30, 1929, the district had to its credit with the county treasurer the 

following amounts: 

Maintenance and operation  $3, .185.32 
United States construction, 1929  6,267,09 
Drainage.   1929  1.096.13 
Conftruction, 1925 ,  60.58 

10,999.12 

STATISTIC.M,   DATA   REGARDING   ORCHARD    MESA   DISTRICT 

fertaln statistical data regarding Orchard Mesa Irrigation district were 
requested of the board of directors. Up to the time of completing this report, 
however, it had not been received. It will therefore be filed later as an 
ar>pendlx. 

-MUI.ITY OF LAND OWNERS TO  MEET PHESEXT COpTBACT WITH THE GOVERNMENT 

The data previously presented relating to the financial affairs of Oi-chard 
Mesa irrigation district indicate that the present income is not sufllclent to 
enable the district to meet its obligations under the existing contract. The 
question arises, is it rea.sonable to expect an Increased income and, if so 
how is this to be obtained? 
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The writer of this report believes that there are four main reasons for 
the present unsatisfactory condition, viz: 

(1) Low gross Income per farm and per acre, due chiefly to lacli of adequate 
llvestoclt and well-balanced farm progi-ams, these in turn being due very 
largely to inadequate farm capital. 

(2) Poor soil conditions In tlie " seeped " areas. 
(3) Idle land. 
(4) Inequitable method of Irrigation district assessments. 
Tlie above factors in tlie situation will be discussed separately. 
Loiv gross income and inadequate capital.—There is no question that better 

farming programs, based largely on more livestock, principally dairy cows and 
poultry, would materially increase farm income in Orchard Mesa district. 
The local banks are ready to finance the purchase of more livestock up to a 
reasonable limit if borrowers have the assets to warrant maldng the loans. 
The difficulty is that many of the farmers do not have the necessary assets. 
Few of the farms ari^ satlsfactoriiy improved and credit is not available 
lor furtlier improving tiiem, largely because money can not be borrowed on 
the land on account of the prior Government lien for its construction charge. 
There are quite a number of renters. Furthermore, there are some on the mesa 
—estimates would vary as to tiie i)ercentage—wlio can not be classed as " good 
farmers." Tlie percentage of these certainly is sufficiently high to be a factor 
in the situation. As to livestock, one competent local observer stated that 
Orchard Mesa farmers are not sufficiently " livestock minded." 

Opinions naturally differ as to the amount of capital a settler on Orchard 
Mesa should have to give reasonable promise of success, assuming, of course, a 
properly qualified settler. A majority of the water users interviewed placed 
the amount between $2,000 and $4,000 for a 40-acre general farm. One said 
$2,!50O to $5,000, one $4,000 and equipment, one who has been largely raising 
fruit, $10,000. One banker estimated the requirement at $7,500; another at 
$5,000, or, say, $1,000 per year for three years in addition to cost of land, 
buildings, and equipment; a third at $8,000 to $10,000. 

Suggestions were sought from a number of water users and others, includ- 
ing the board of directors of Orchard Mesa district, with reference to the 
detail of the capital requirements of new settlers; that Is, the resources 
neces.sary for the purchase, equipment, and development to a self-sustaining 
condition of a 40-acre general farm. The result is presented in Table 5, 
which estimates total requirements and the amount needed during each of the 
first three years. Only an initial payment of 25 per cent of the cost of the 
land is included. The figures are intended to set forth average needs, recog- 
nizing the fact that the exceptional man can do with less and that some 
would fall with more. If the estimates given are sound, it will be seen that 
the bankers interviewed are much more nearly right than the water users. 
That the farmers on Orchard Mesa are tar short of capital requirements has 
already been shown by columns 2 and 3 in Table 2. Since capital for needed 
improvements is not available either locally or through outside agencies, the 
only present alternative seems to be to get new settlers with more capital, but 
the likelihood of being able to do this Is not promising. 

TABLE 5.—Estimated necessary expenses durinff the initial 3-pear period in 
the purchase, equipment, and establishment of a   'lO-aore general farm in 

•   Orchard Mesa irrigalion district. Grand Valley, Colo. 

Initial payment on 40 acres at $50 per acre  $500 
Interest on unpaid principal at 6 per cent, 3 years  270 
Dwelling .  1,000 
Barns, sheds, chicken house, etc ,  800 
Fencing ~  200 
Water cistern  125 
Farm machinery and equipment: 

Mower, $100; rake, $65; disc harrow, $45; walking plow, $25; hay 
stacker, $100; two cultivators. $75; cream separator, .$75; wagon, 
$125; team and harness, $225; automobile, .$650; harrow, $30; mis- 
cellaneous, .$85; total  1,600 

Household equipment  200 
Six cows  750 
Pigs  25 
Poultry  150 
State, county, and school district taxes, 3 years  210 
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Farm machinery and equipment—Continued. 
Irrigation district taxes (1920 rate)  $510 
Water tolls for area irrigated (1929 rate)  135 
Family living  1,500 
Feed for stock first year  200 
Seed  150 
Operation automobile ($10 per montli)  360 
Incidentals  300 

8.985 

Portion of above required tlie first year: 
Payment on land  500 
Interest on unpaid principal  90 
Part of dwelling  500 
Barn,  sheds,  etc -*.  400 
Fencing  175 
Water cistern  125 
Half of farm machinery and equipment  800 
Household equipment  200 
One cow  125 
Pigs  25 
Poultry  35 
Seed  100 
Feed  200 
State and county taxes  70 

Irrigation   district   taxes  170 
Water tolls, 20 acres  30 
Living expenses  500 
Operating automobile  120 
Incidentals  100 

4,265 

Portion required the second year: 
Interest on unpaid principal  90 
Add to dwelling  250 
Add to other buildings  200 
Add to fencing  25 
Add to farm machinery and equipment  300 
Two cows  250 
Poultry .  50 
Seed  50 
State and county taxes ,  70 
Irrigation district tuxes  170 
Water tolls, 30 acres ^ 45 
Living expenses  500 
Operation   automobile  120 

, ..Incidentals ^.^  100 

2. 220 

I'ortlon required the third year:    :  .     ... < •   .       ' 
Interest on unpaid principal  90 
A.dd to dwelling x .... .. 1^ 250 
Add to otlier buildings , _—  200 

,        Add to farm madiinery and equipment-.  500 
3  cows .  375 
Poultry ^—,.  (J5 
State and county taxes - . !_-_;._,  70 
Irrigation distritt taxes ,_. _, ,_.  170 
Water tolls, 40 acres ,__, 1 1  60 
Living  expenses '. .  500 
Operation   automobile -  120 
Incidentals '.  100 

2,500 
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Methods of increasing farm Income in Orchard Mesa district obviously must 
quite largely be those needed in other sections of Grand Valley, or generally 
for the Western Slope of Colorado. The Oollego of Agriculture and United 
States Department of Agriculture, through the agricultural extension service, 
have laid out a constructive program of work, which County Agent Lauck is 
seeking to have carried out. Improvement of field crops, soil improvement, and 
various phases of stimulating and bettering the livestock industry and poultry 
raising occupy a prominent part of this program. In December, 1928, very 
definite recommendations were made at a Western Slope extension conference 
at Grand Junction. Among these only a few will be quoted, these seeming 
especially applicable to Orchard Mesa: 

That there be an Increase in dairying on the Western Slope. 
That no cows be kept for dairy purposes which produce less than 250 pounds 

per year. 
That more pastures be supplied for dairy cattle. > 
That every general farm on the Western Slope raise a few titters of hogs. 
That farmers on the Western Sloi>e produce enough feed without having to 

ship feed in. 
That a steady increase in the number of head of poultry to 200 to 250 birds 

per farm be made. 
That all unprofitable fruit trees, regardless of variety, be pulled and 

destroyed. 
That in sections where seed can l>e produced successfully, tl»e acceage of 

alfiilfa, sweet clover, and red clover be enlarged to fit into the crop rotation. 
That there be a more conservative use of irrigation water. 
That each farmer plant a variety of croijs and raise such livestock as he 

can feetl and care for adequately. , 
That every farmer arrange his production either of crops or livestock so 

that he will have financial returns from some source monthly, or at least three 
or four times each year. 

The writer feels no hesitancy in stating that such an agricultural program as 
has been recommended by the Agricultural Kxtensioii Service, and which is but 
briefly and only in part referred to above, would materially lessen the burden 
of irrigation asse.«isments in the Orchard Mesa area. 

Another point with reference to the size of farm income, already mentioned, 
should be further emphasized, viz, the many undersized farms. It will be 
recnlle<l that half of the 16 farms covered by the standard questionnaire (Table 
2) were under 40 acres in area and that five were of 20 acres or undM". There 
seems little question that under the conditions of Orchard Mesa, excepting in 
the eastern fruit area and poultry farms and truck. 40 acres is a minimum 
satisfactory unit. Of 11 water users who answered the question as to what Is 
the most suitable size of farm for the average farmer adequately financed. 
9 answered 40 acres. One preferred 50 to 00 acres, one stated that 40 acres is 
sufllclent for a living but would yield no profit, and one belleve«l he should have 
80 aci-es. For fruit, 10 to 15 acres was recommended. The writer believes 
that the number of farms above 40 acres will increase as more capital is accum- 
ulated or made available. 

Poor aoU oanditiotu.—What can be done to Improve these, other than con- 
tinuing and extending drainage and making the drainage system more effec- 
tive, is problematical. The situation needs expert consideration on the soil 
and plant side. The College of Agriculture has made no soli studies specifically 
applied to the mesa, but results of studies in progress elsewhere, as in Arkan- 
sas Valley with reference to niter conditions, should be applicable. The future 
of the " seeped " soils of the mesa, and others that may become " seepedj" can 
not be forecast in this report. 

/d/e lani^.—No definite information is available as to the ezteitt of idle 
lands. The secretary of the district estimates that from 6,200 to 6,500 acres 
are paying the entire tax levy. Some of the farmed lands, however, are 
not paying. It is said that about 200 acres are being irrigated without even 
paying water tolls, which is collectible in advance at the rate of $1.50 jjcr acre 
irrigated. Of an estimated 3,200 acres reached by district drains, about 750 
acres has never been planted, and, Including this, about 1,0(X) acres are not being 
fanned. The largest area of idle land is west of the " Big Wash " and east of 
the " Four Corners." (Fig. 9.) Taking the area that Is paying water tolls (not 
irrigation-district assessments, vie, about 5,800 to 6,000 acres, as the farmed 
area, leaves .S.iSOO acres to .3,700 acres which are idle.   This is on the basis 
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erf a total area In the dlBtriot of 9,560, including East Pnlisatle li-rlgation di.s- 
trict, wliloli Is not yet legally Included, altliough paying full water tolls and 
assestuueuts to the evtent of 5ti() acr^. Same of the Idle land is stated to be 
AB good as tlie best in the district, but much 1« of less value, and uiucti, as 
already indicated, is iu poor condition becaut* of " seep." 

There Jias been a Hubstantial Incn^ase in tlie farmed area in  ttie district 
since reconstruction  of the system  was  taken  over  by  the  United  States— 
from about 2,500 acres in 1922 to about 6,000 acres in 1929, the areas under 
cultlvatiw for «ach year being approximately as follows; 
Veaf Acres     Yoar Acre« 
1922 2.500     1'926 5.252 
1923 . ,. 3.000  1027—, ^ 5.!i»i 
1924 3,700  1928 ^ 5.84a 
HB25 4,500    102!)  (e.stfmated) '6.000 

There is uo settlement problem in tlie district eu.st of the " Big Wasli," al- 
though there is still some unimproved land tliere. In the area extending from 
about 2 miles west of the " Big Wash " east to Palisade, 23 new holdings, 
aggregsiting 210 acres and ranging from 1 to 30 acres, were developed in 1928, 
and 14, totaling 73.5 acres, ranging from 1 to 8 acres, were develoiied in 1929. 
Westerly from this area, however, practically uo new lioldlngs are coming in, 
although tliere i.s some extension of existing fiirms by purchase, and some lands 
previously farmed but abandoned are again being cultivated, or at least in 
the ease of some, attempts in that direction are being made. 

A. rather clear idea of the difficulties connected with reestablishing some of 
the " seeped " areas after drainage is presentwl by 80 acres, constituiiiig i)art of 
sec. 27, T. 1 S. R. 1 E., acquired in 1918 at tax sale for $00f). This land 
Bhowed considerable " seep."   No drains were .vet in. 

The first year the bind was farmed by a renter who iittemptod to raise 
sugar beets but failed, the owner receiving but $00 for his third of the crop. 
The land tlien renuiined idle until the fall of 1925, when it was again rented, 
the owner to pay taxes, water tolls, furni.«h the seed, and i)ay for plowing. 
After spending $li50 the owner canceled the contract because dissatisfied with 
tlie tenant. Again tiie land remained idle, this time up to 1928. Tlie owner then 
paid up back taxes, which he liad allowed to go delinquent, to and including 
the 1925 tax. The taxes bad amounted to about $300 per year to 1022 and about 
$400 per year after that. 

In the fall of 1927, the land was sold for $3,000. the seller to pay delinquent 
taxes for 1928. A note for $800 was talien as a down payment, to be paid 
in one year with interest at 8 per cent, the balance to be paid over five years 
with interest at 6 per cent. The buyer put in about 25 acres of sugar lieets, 
but felt Justified in taking care of only 10 acres, from vvhicli about $800 was 
received. 

Instead of demanding payment on the $800 note, tbe seller renewed it, with 
unpaid interest added to tJhe principal. In 1929 the purchaser has 25 to 30 
acres In sugar beets, a little in tomatoes, and wheat, and is pasturing tbe 
remainder. The purchaser has paid no taxes and the property Is therefore 
within six months of sale for taxes. The seller now has spent on the 80 acres 
about $3,400, and taxes due are estimated at $1,300. If the purchaser throws 
up at the end of 1929 the seller will be behind interest on his Investment, taxes, 
and tax penalties, and ahead some improvement in the land. The laud is 
spotted and shows some niter coloring. Beets constitute almost the only crop 
the soil will ral.se in its pre.sent condition. A district drain was put In about 
1924. 

The dlfflculties just described, while typical of those that would be encooa- 
tered on much of the " seeped " land, are, of course, greater than on the better 
Idle land of the district. A substantial area of the latter is available at tax 
sale, through tax delinquency exceeding three years. A member of the board 
of directors estimated that at least two-thirds of the development of tie past 
fire years has been on land purchased at tax sale. A tax service corporation 
has between 700 and 1,000 acres which it purchased in 1925 at tax sale, as 
an investment or speculation. The directors of the irrigation district report 
that the company is offering part of the area for the taxes they have in it; 
that is. from about $25 to $40 per acre.    In some cn.sps disposal of land at 

' 5,86.3 acres to Jul.v 8, 1929 ; more expectpd. 

102406—30 12 
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tax sale is luade difficult by the uncertainties as to title and the resultinj; 
expense of clearing title. 

An effort was made to learn the area of land the district has taken over 
by tax deeds, but no tabulation of this had been prepared. The district has 
established the policy of selling tax certiilcates on improved farm units at 
their face value and on " seeped " land at from $5 per acre, which approxi- 
mates the total levy for Government construction charge prior to the 1929 levy, 
to 50 per cent of face value. Both the district and the county have authority 
under the law to make such disposal of back taxes as they may deem best, 
and the statement was made thatbona flde purchasers have no dlfBculty iu 
obtaiiiiihle reasonable adjustment. 

Leiirnlng that several parties have purchased laud at tax sale with the idea 
•of establishing It in crop and then selling it, one of these was Interviewed. He 
has been doing this for the past 13 years, purchasing in all about 500 acres. 
The cost of the land han been $7 or $8 per acre. He reported that leveling, 
ditching, fencing, planting, and caring for the improved places has cost from 
$40 to $(50 per acre. Where all work has been hired done, the contract price 
has been 25 per acre, the owner paying for the seed and fencing and paying the 
taxes. The land so improved has been sold at various prices—some at $100 per 
Acre, some at $75. some at $20, on which he came out about even, some as low 
as $10 or $15, 'whitJi represented a loss. Sales have been made jwrtly for cash, 
partly on 3 or four years' time, partly on 6 to 10 years. In some cases payments 
taave been made monthly. Interest on deferre<l payments has been 7 and 8 i»er 
cent. This operator stated that those to whom he has sold land are paying out. 
The tracts are usually small and many of the purchasers are working out or 
have coal mines. 

From inquiries made It was hoped that a plan could be developed by whli'li 
local capital could lie Induced to furnish a revolving fund, l>eglnning in a small 
way with lO.OOo to 820,000. for use in imtting idle land into crop, with no other 
Improvements but fencing, the idea being that the district and the county would 
waive back taxes and permit the land to be sold at cost of establishing it, which 
would be not over •$40 to S60 per acre. In ii conference of prominent men in 
Grand Valley, it was the unanimous opinion that such a plan would not work, 
because sufflc'ent land could not be sold for cash, or on short time, even at $40 
to $50 per acre, to make the fund revolve. 

From what Is stated above, it is evident that the idle land, particularly the 
" seeped " land, con.stitutes a major part of the Unancial problem of the district. 
Apparently, for the present at least, purchasere of land for development must 
come largely from the local or near-by communities. Apparently, also, the 
district and local laadowners must bear the main responsibility in obtaining 
buyers. It is believed that county and district authorities should be wUinj; 
to waive all outstanding tax delinquencies if this is necessary to attract settlers. 

Inequitable method of irrigation dintrict aanenstnentx.—^The contract of 
February 18, 1922, does not specify how the district shall raise the money due 
to be paid to the United States, other than that the district agrees that It will 
cause to be levied the necessary assessments and will use all Of its powers aufl 
resources, including the taxing power of the district and the power to with- 
hold delivery of water, to enforce collection. (Par. 20.) There is a proviso, 
however (par. 33), that after authorization of the contract by the voters of 
the district, the district should api>ortioii the benefits tinder the contract to 
the land.s in the district and obtain a judicial confirmation of the contract and 
the apportionment of benefits. However, the decree of coiittrmation of the 
contract makes no refCTence to any apiwrtionnient of benefits. 

By the Colorado irrigation di.'ilrict law of 1905, under which the district 
operates, all land.s are assessed for irrigation purposes at the same rate pet 
acre (Complied Laws of Colorado of 1921, sec. 2082), except that by .imend- 
ment in 1925 (Session Laws of Colorado. 1925, ch. 120), where a contract 
Is entered into between the United States and lui irrigation district, pro- 
viding for the paj-ment of charges at an unequal rate iier acre, district land 
so affected shall not be valued by the county as.sessor at the same rate per 
acre, but In snch case the county assessor shall assess such district land in 
accordance with the certificate provided for in section 2081 of the Compiled 
Laws of Colorado of 1921. and In compliance with the contract with the 
United States. Section 2081 of the Compiled Laws of 1921, among other pro- 
visions, sTieclfles that the hoard of directors of a district which lias entered 
into a contract with the United States shall annually certify to the county 
commissioners the amount payable by each tract. 

K 
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The above provisions of the law are referred to in some detail because it is 
believed tliat rhey must be the basis of a more equitable spreadlnR of irriga- 
tion district assessments than now obtains in Orcliard Mesa district. 

Following tile general provisions of tlie (Jolorudo irrigation district law of 
1905, all assessments by Orchard Mesa irrigation district are levied at tiie 
same rate per acre. Tlie result is that the capacity of the land to yield an 
Income has no consideration, and that " seeped " lands, incapable of producing 
any income whatever in their present condition, and general farming lands 
producing an annual income of $50 to $60 per acre, ajre called upon to pay 
exactly the same irrigatiojp-district asoeesraent.as peach lands in .the East 
Palisade irrigation district area which are reported as yielding a gross income 
of $300 to $900 per acre, as shown by Table 4. 

It Is believed that such a plan of assessing the construction and operation 
and maintenance cliarges is inequitable and unjustified, and that a plan based 
In part on the earning power of the land benefited should be substituted. In no 
other way, in the Judgment of the writer, can the district be put on the 
financial basis necessary to meet its obligations to the United States. With an 
equitable assessment, it should be able to do so. 

A revised plan of levying assessments in Orchard Mesa district, according 
.to the principles outlined above, would not be out of line with practice in 
most western States. While Oregon, Montana, Arizona, and New Mexico 
follow Colorado in providing a uniform assessment rate per acre (except in 
case of contracts with the United States), the other States, except Utah, pro- 
vide for assessment on an ad valorem or benefits basis. 

Where the ad valorem basis is used, as In (California, lands are valued an- 
nimlly for purposes of district assessment, and in practice are generally given 
valuations which reflect at least part of the differences in real value. In 
effect, this plan may therefore be made to approach or to accomplish the same 
results as an assessment on the basis of benefits. Where the benefits basis is 

•adopted, as in Idaho, Washington, and several other States, the apportionment 
is made either after a bond issue has been authorized or annually. 

It Is recommended that either the ad valorem or benefits basis be adopted by 
Orchard Mesa district by means of a new contract to be entered into with the 
United States and the Grand Valley Water Users' A.ssoclation. In choosing the 
plan, the important consideration should be provision for revaluation or re- 
apportionment of benefits, annually, or from time to time, as the earning power 
of the land changes. This revaluation should be as nearly self-executing as 
l>ossible. No land should escai)e assessment in proportion to its earning 
power any more than should land he assessed entirely without regard to its 
•earning power. 

Without attempting to fix an exact assessment scale, since this should be 
worked out by the officials and landowners of Orchard Mesa district, in con- 
ference with the State and county authorities, and the Bureau of RecIamatioUi 
the following is suggested as probably nn equitable base plan, using the ad 
valorem method followed in California, and not making the variations In 
valuation for as.sessraent purposes reflect the full difference which there may 
bo in the .selling value of the land; .   • •     .      •    < , 

"TABLE 6.—Hxnmple of assessments in Orcliard Mesa irrigation district if levied 
in approximate accordance with relative values of different classes of land 

{Area of eacb class of land assaraed.   Assessment does not ioclade water toll of $1.60 per acre Irrigated] 

T<Bnd cSasslflcatlan 

No. 1 general crop land (west of Big Wash) 
No. 2 general crop land (west of Big Wash) 
"Seep" land, arailable (or cropping  
"Seep" land, pasture  
No. 1 orchard land (east of Big Wash)  
No. 2 orchard land (east of Big Wash)  

Totd  

Area, 
acres 

Valuation 
per acre 

for assess- 
ment 

Total 
assesed 

valuation 

Assessed 
rate for 
each 100 
of valu- 

Assess-! 
ment j 
rata 
per 

purposes ation acre 
1 

4,000 
1,800 
1,000 

.WO 
1,700 

800 

$100 
75 
50 
25 

200 
150 

$400,000 
135,000 
50,000 
12,500 

34a 000 
90,000 

$4 
f      ^ 

f 
8 
6 

9,600 1,027,500 
1 

  1 

Total, 
amount 
raised 

$16,000 
8,400 
3,00« 

SOD 
13,600 
3,600 

41,100 
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The assessmpnt outlined above would raise sHghtly more than the amount 
called for In the 1929 as«esnment of the district, which Is $40.«18.39, after 
adding 15 per cent provided for by law to coyer delinquencies. On number-one 
general-crop land the assessment rate \>er acre would closely approach the $4.2.'* 
levied for 1929. On land of more or leas value than number one genei-al crop 
the rate per acre is. of course, greater or smaller, in proijortion to the differ- 
ences in valuation. 

AseessinK charges for irrigation constrTicti<m and operation on an ad TMlor^n 
baBis as outlined above has worked satisfactorily for many .vears In California 
and other States foUowing " similar plan. It put* Irrigation works in the 
same class as otlier public improvemenis and services, such as roads, schools, 
public bulldinjis. maintenance of public order, public health, etc.. to be paid 
for chictly by taxes on the value of real property. There would l>e very great 
complaint if all of these other jmblic improvements and services were required 
to be paid for on a tint acreage basis, yet such a method of jiayment would be 
as equitable as assessing iiTigation charges without regard to land values. 

Differences in values for the various clas.ses of land are now, of course, recog- 
nized In Orchard Mesa irrigation district by the county assessor when assess- 
ing for purposes of State and county taxation. Two general classes of land 
are used in these valuatlon.s—agricultural and orchard, the latter divided into 
bearing and nonbearing. Agricultural land Is assessed at $35 to $75 Tper acre 
in the western portion, depending on cultural worth, location, roads, etc.. while 
in the eastern portion the range is usually from $60 to $150, the latter figure 
being for the Kast Palisade, or " Vineland," section. Comparable differences 
are recognized in nonbearing and bearing orchards, valuations for the former 
ranging from as low as $60 and $75 to as high as $150 per acre, and for the 
latter from $150 or less to $300 per acre. 

It is believed that with some such readjustment of irrigation-district assess- 
ments as has been outlined, payments equivalent or substantially equivalent to 
those due under the contract of 1922 could be met without unreasonable hard- 
ship. Conditions certainly would be no more severe than on many other proj- 
ects in the West that have experienced the same dlfBcultles in obtaining 
settlement and which have received no Government aid whatever. With the 
suggested plan in effect there should be a r-ductlon in delinquencies, and if 
this is the case the Increase In the annual assessment to cover anticipated 
delinquencies might be reduced to the 15 i)er cent provided for In the irriga- 
tion district law, instead of the 20 per cent added In the levy for 1929. 

It Is also believed that if there is substantial improvement In the farm* pro- 
grams, so as to Introtluce more livestock and poultry and Iietter rotations, all 
as advised by the Agricultural Extension Service, the larger assessments 
required to meet the increase In the Government cohstructlon charge from 4 
to 6 per cent for 1932 and 1933 could likewise be paid without an unreason- 
able percentage of delinquency. During these two years, under the present 
contract, the annual assessment rate would be approximately $6 on each $100 
of valuation and the rate per acre about $8 for number-one general-farming 
land and $12 for number-one orchard land. Lack of credit facilities needed to 
establish better farm programs might, however, defeat such a schedule. Fur- 
thermore, to Increase the assessment rate to $8 for each $100 of valuation and 
the rate per acre to $8 for number-one general-crop land, as would be ueces- 
sary to meet the construction-change -payments d4iring the last 14 years of the 
present contract, hardly seema feasible. For that reason an adjustment of 
the existing contract seems necessary. 

It Is believed that If such a revised contract is made it should not call for 
annual payments that would necessitate greater annual assessments per acre 
on No. 1 general crop land than $6, not Including the water toll of $1.50 iter 
acre. This could be accomplished by extending the 2 per cent payments for 
a perio<l of 10 years from December 1. 1027, and requiring 4 per cent pay- 
ments during the remaining 20 of the 30 years for retiring the construction 
charge recommended by the advisory committee report of November, 1927. Tlie 
conviction is held, however, that a revision of the present contract without 
eliminating the present Inequitable basis of iiTlgatlon district assessment would 
not make the contract a safe one, even if it were to be extended to 40 year.-i, 
as the district has several times requested. 

There Is one other factor connected with the ability of the district lands 
to pay their water charges which should be mentioned, but which is not con- 
sidered of sufficient moment to alter the above conclusions. That Is, the 
apparent shrinkage in the area originally obligated for the construction c-ost. 
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At the time of the reeonstmction contract with the Government, It naK agreed 
that the area of the district wonld bo Increased to 10,005.3 acres, to be made up 
of the following areflf): 

Lands then in Orchard Mesa: ACTPS 
Irrigation district  8,360 
Smith   tract  472 
East Palisade irrigation district (to come in when its bonds 

shall have been paid off, and in the meanwhile to pay the same 
charge as other lands In Orchard Mesa irrigation district)  020 

Other deeded lands  460.7 
Government   land  , 86.6 

10, 005. 3 

The secretary of the district reports that the present area In the district, 
including East Palisiide irripiti<in district, which is not .vet legally included 
although pn.ving water charges on a maximum of 560 acres to date, if 9.560 
acres, this latter figure being somewhat of an estimate on his part, although 
the liest Information obtainable. Whatever the exact ilgure, all of the land 
that it was agreed would come into the district has not done so. Furthermore, 
the irrigable area survey on which the acreage was estimated was apparently, 
optimistic to the extent of at least 5 per cent, and probabl.v more.' A new 
irrigable survey would lie very desirable in order to determine the net area 
that will be required to earn such assessments as are levied. This should 
eliminate small detached areas otherwise irrigable and such " seeped " lands 
as are not likely to be, from present indications, susceptible of profitable culti- 
vation. Such a resurvey would be almost essential in putting into effect the 
TPvlseil plan of assessments that has been recommended herein. 

STJMM.VKY  .\N0 CONCLUSIONS 

(Following Economic Survey Form 32260) 

1. It is believed tliat the Government recon.kitruction of this project wa^ 
justified, except that it is questionable wbetber some of the flatter areas situ- 
ated generally within the western portion sliould have been included if it were 
not for the fact tliat they bad already been largely developed by small private 
enterprises Itefore the Government re<'onstruction was undertaken, and many 
of the landowneis were in dis(res.s. These lanils. in their prestmt condition, 
•can not earn the charges assessed against them. 

2. The eastern portion of the district, including East Palisade irrigation 
district (the " Vineland " area) which is to be adde<l to it, is in part a highly 
•developed and is in part now being developed into a very profitable or promising 
Elherta peach area. There should be no present concern regarding its success, 
although the future of specialty crops, lilve peaches to be shipped fresh, is 
always subject to hawird. However, the Palisade peach seems to have the 
advantage of a "quality" product. Witli the exception of '•.seeped" areas 
of undetermined future value, the western three-fourths of the district has the 
opportunity to be made into ti succes.sful general farming area, if the liest 
practices and farm systems. Including dairying and poultry raising, are 
followed. Alfalfa liny, alfalfa seed, corn, the small grains, potatoes, sugar 
beets, and some truck, are the promising crops to lie raised, although better 
farming methods are needed to increase yields, perhniis particularly in the 
<'a8e of sugar beets. 

?<. Exact information is unavailable as to the extent of the unsettle<l, unde- 
velopecl land that is .sufliciently productive to justify settlement under present 
agricultural conditions. An estimate is 2,.')tHi acres; it is not likely to exceed 
3.500 acres.    An expert study of the unproductive or un.satlsfactorily produc- 

• No report of this Burvoy, other than the maps, was nvailiible In the office of the 
Grand Viille.v project at Grand Junction. The maps, however. Indicate that In some of the 
rongrher jrortlons of the district the " irriRable" land was scattered In small detached 
" Isl.nnds " which it would he impractical to farm to 100 per cent of tlielr area. Further- 
more, the land classification which the superintendent reports was used, which was the 
same as for the Ornnd Valley project, provided that class 1 irrlgahlc land should be that 
which was then under profltahle cultivation, or could be brought under profitable cultiva- 
tion for less than $20 per acre; and class 2. irrigable land, other than class 1. which 
could be brousht under profitahle cultivation for less than $40 per acre, and which 
included land tclth a depth of lens than 12 inchcn and not more than S inches. 
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tlve land (generally "seeped" land) from the standpoint of plants and soils 
is needed. Soil studies by the Ck)lorado Agricultural College, not however, 
directed specifically to Orchard Mesa, raise a question as how best to make 
them productive. Probably some of them are not worth reclaiming. If they 
were to continue to be charged with nn equul-rate-per acre assessment. It 
would be desirable to have them eliminated and the construction charge 
written ofif. Under the revised plan of assessment recommended, they should 
be able to be put into or continued In use and carry a part. If only a small 
part, of the water charges. 

4. Delayed settlement has been affectetl to some extent by the adverse soil 
conditions in part of the western section of tlie district, but primaril.v by lack 
of settlers with sufficient capital and experience to establish tlie land on a 
profiable production basis. Prom two to three years are necessary to establish 
a crop on raw land; five or six years are necessary to bring an orchard into 
bearing, with a longer period usual due to the advantage of gi\)wlng alfalfa 
for at least two years prior to planting. Although there are some frosts, and 
occa.-^ionul halls in certain areas, climatic conditions are generally favorable 
for orchard fruits, particularly peaches, in the east end of the district, but 
conditions favoring codlln moth make apple growing, which at one time was 
general In part of the western portion, as in the main Grand Valle.v. uniivollt- 
able. The high water charges undoubtedly have delayed settlement at the 
western and central portion of the district, as they always do In general crop 
areas. Local taxation Is tiot unusually high. Credit facilities, hniwever, are 
inadequate, no loans on land being made because of the prior Government lien 
for construction, and personal and stock credit, while sufficient at S to 10 IKT 
cent interest for those with substantial assets, is not available to the extent 
neede<l by others. 

5. It Is questioWible; .whether .irrigation payments can be met by the geiienil 
crop lands, especially those of poorer grade, under the present flat rate per 
acre basis. This is held to be inequitable and assessments on iin ad valorem or 
benefits basis are recommended Instead. Under the plan suggested, these W'luUI 
be a maximum annual irrigation assessment of $6 per acre, not including water 
tolls, which now amount to $1.50 per acre irrigated, on No. 1 geuerul crop land, 
and double that on the producing orchards. The poorer lands would pay frouii 
0.30 to $1.50 per acre, if " seeped " or otherwise adversely affected to an equal 
degree, and up to $4.50 per acre for No. two general crop land, again not 
Including water tolls. For the first 10 years after December 1, 1927. the maxi- 
mum assessments would be less. 

Very little, if anything, is now being done to insure more rajiid settleuient of 
unused and partly used areas.    The claim has been made that purchasers are- 
discouraged by high water charges, which is partly true.    It was hoped that the- 
Grand  Junction   community,   together   with   the   district,   could   establish   a: 
revolving fund to establish land In crop on land taken by the district on tax 
deed.   At a repre.sentative conference in Grand .lunctlon this plan was held to- 
be unfeasible because buyers are not available who could pay sufflclet to make- 
the fund revolve.    Some tax-sale land has been  purchased and establishe<r 
by private parties, but mainly in the east and where the settlement problem 
is not acute.    It is reported that reasonable adjustments of delinquent district 
and State and county taxes can be obtained by boim fide purchasers.   Count.v 
and district authorities should, it Is believed, go to the extent of canceling all 
back delinquencies If necessary to obtain purchasers who are qualified and have 
sufficient capital and credit to succeed.    If there are uncertainties as to title, 
the district should take neces.'sary steps to clear it. 

It is not believed that In the ca.se of this project tlie Bureau of Reclamation 
should buy tax-title land and improve it. The responsibility is rather believed 
to be local. 

6. No additional construction work is asked for. 
7. The capital required to purchase a 40-a(re general farm and bring It into 

full production was in a majority of cases estimuted by farmers at .f2.000 to 
$4,000 and by bankers at $7,500 to ifin.iKX). .V tat)le is inciiuled which list.*! 
items totaling about .p.-OOO. of vvh.cli $4,200 would be required the first year. 
$2,200 the second, and .$2,5(X* the tliini. This is much more than most of the 
Orchard Me.sa farmers have had, y«>t few of iheni had enough. The tigni-cs 
given are for the average industrious and qualified .settler. The exceptional 
man will get along with half the amount or less. Few exceptional farmers, 
however, were found.   Credit for financing the year's business and for purchas- 
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lug livestock is frequently needed, nnd available at 8 to 10 per cent to those 
\irlth assets to warrant the loans. Loans on thQ land, which are not now 
generally available, would materially aid the situation. 

8. It was not evident that credit facilities In Orchard Mesa district are 
likely to be improved, except as the farmers' equity in the land increases. 
As previously indicated, the banks, and tJiis Includes the Federal land bunk,, 
will not loan on the land. So far as could be ascertained, the only possible 
agency to make mortgage loans would be the Government, but such loans were 
not suggested and are not recommended. Tlie only conclusion is that the sit- 
uation must work itself out along present lines. 

0. Additional agricultural extension work would undoubtedly be helpful, 
as in most sections. In the case of this district, however, wiilcli is close to 
the headquarters of an experienced and competent county agent, the lack of 
better farm programs is not due to any lack of Information on the part of 
the farmers as to what is desirable. Better farms programs have been effec- 
tively presented. More good farmers with more capital would, it is believed, 
solve the better-farming problem with such aid as the present agency is pre- 
pared and equipped to give. 

10. It is believed that this project can be more satisfnt-torily worked out_ 
under present Government auspices, than under the State, even If the State 
were prepared and disposed to take tlie burden over. Another agency, which 
has not itself advanced the funds that have been spent, would not be inter- 
este<l in the same degree as the United States in making the enterprise pay 
out. 

11. The project superintendent at Grand Junction calls attention to the- 
fact that subsection H of of the fact finders' act reduces the penalty for delin- 
quent accounts from 1 to one-half of 1 per cent per month, and that paragraph- 
19 of the contract of February 18. 15)22. should be amended to conform there- 
with.   This recommendation is of course indorsed. 

The independence of an Irrigation district, such as Orchard Mesa district,, 
which has a construction contract with the Govertiment in the conduct of its 
affairs is believed to be very desirable. The district ha.s entered into a 
definite and what should be a solemn contract, for which it should accept full 
responsibility. It might nevertheless be true that the engineer, attorney, and 
accouutaint of the Qovemraent project which has direct relation with the- 
district could from time to time be of material help to it. It is understood 
that the project superintendent of Grand Valley prtject giv*s freely of his- 
counsel when calle<l uiwn, but the question arose in theTnlai of the investi- 
gator as to whether more frequent contact, particularly along accountlnj; and 
engineering lines, might not be advantageous. It is recommended tliat the- 
question of the desirability of mt>re cooperation along this line b<> referred to 
the project superintendent and project counsel, as well as to the district. 

The final re(;onimondati<>n under this heading is that the Colorado irrigation- 
district law of 1905 be examined to determine what, If any, changes are- 
needed to permit tlio revised plan of assessment propo.sed herein. Presum-- 
ably, however, the present law Is sufiiclent. 

SHASTA VIEW AND MALIN lURIGATION DISTRICTS KLAMATH PROJ- 
ECT, OREGON 

(By Frank Adams, College of Agriculture University of California) 

CHBONOLOQY   OF  I.NVESTIGATIOX   AND  PBOCEDUBE 

These two districts are covered in one report because they were originally 
started as a single project and because they operate under practiciilly Identical 
contracts with the United States and under other conditions that are more or 
less similar. One, however, has met all obligations, both to the Government 
and to Its other creditors, excepting the bond principal due July ]. 1929, while 
the other Is In arrears and Is unable to obtain water during 1929 because more 
than 12 months delinquent In Its Government charges. 

Both of the districts were visited during the period June 4 to 12, 1929. 
The first trip over them was made in conipiiny of Supf. H. D. Newell of the 
Klaniath  project.    Subsequently  the  various parts  of  each  wore  covered   in 
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more detail either alone or In company of H. E. Wilson and C. M. Kirkpatrick, 
directors of Shasta View district; W. C. Dalton, organizer and representative 
of the largest land interests In Malin irrigation district; and R. C. Dobrtisky, 
cashier of the Malin State Banic, Melln. The secretary of each district vvas 
visited and his books reviewed. One evening was spent in consultation with 
the board of directors of Malin district. Ail of the resident landowners and 
some of the nonresident owners of Shasta View district were interviewed. 
as were also six resident landowners in Malin district, and the principal 
officer in the two main banks in Klumath Falls and the Malin State Bank in 
Malin, the county agricultural agent, the attorneys of both districts, and 
others. Superintendent Newell and Engineer H. K. Smith of the Klamath 
project gave freely of their time in going over records and retKH'ts in the Klam- 
ath project flies and in generally furnishing Information and assisting the 
investigator. Subsequent to leaving Klamath Falls, the chairman of the bond- 
holders' committee of Shasta View district was Interviewed in Sau Francisco. 
Ilep<.)rts and information or suggestions were furnlslied by State Engineer 
Rhea Luper and Assistant State Engineer Charles E. Strlcklin; also by Prof. 
W. L. Powers of the Oregon Agricultural College. 

LOCATION   AND   DESCRIPTION 

Shasta View and Malin irrigation districts are situated directly north of 
the Adams or "D" Canal of the Klkmath project between Adams Point and 
Dalton ranch, but a short distance north of the California-Oregon line and of 
the dry bed of Tule Lake. Siiasta View district, comprising a gross area of 
about 4,600 acres, occupies the westerly and more northerly portion of the 
" Sand Hollow " area, and Malin district, of about .3,500 acres, the easterly 
and more soutlieriy portion. The soils are all sandy, the soil survey of Kla- 
math reclamation project (1910) classifying them as mostly Yaklma sand; 
witli a little sandy loam in the liiglicr areas. An area of something less than 
1,0«X) acres of blow sand is found near the western end of Shasta View dis- 
trict, and this district seems from general observation to be of a lighter tex- 
ture than the average of Malin district. Elevations range from slightly under 
4,100 to a little less than 4,200 feet. The topography of Shasta View district 
is mostly rtat to gently rolling, with a small area having slopes too steep to 
irrigate conveniently. On the whole the slopes in Malin district are flatter 
than i'l Siiasta View. 

CLIMATE AND CHOPS 

Temperature conditions are considered to be slightly more favorable during 
frost periods in tliese districts than in the flatter Klamath project and rainfall 
probably a little less. During a 23-year period from 190(1 to 1928 temperatures 
fell l)elow 32° at Klamath Falls in all niontlis of the .vear except 1 in 3 years, 
2 in 4 .vears, 3 in 12 .vears, and 4 in 4 years. In Shasta View and Malln dis- 
tricts it was reported that crops are generally not safe from frosts until .Tune 
20, these sometimes occurring later. In 23 years between 1884 and 192f! for 
which the record is c«miplpte, the rainfall at Klamath Falls was never as 
much as 20 Inches and was less than ITi inches in 22 years and less than 10 
inches in 5 years. A 10-year record of observations on Tule Lake shows only 
two years with rainfall exceeding 10 inches, the maximum being 11.49 inches. 

The above climatic data establish the Shasta Basin .as mainly contined com- 
mercially to forage and field crops, there being a limited amount of truck crops 
grown. The agriculture of the area, including Shasta View and Malin irri- 
gation districts, is, in fact, essentially built up on a livestock basis. The 
county agent believe.^ that potatoes, over a ixTiod of years, constitute the best 
cash crop. Alfalfa and clover seed arc other cash crops, and, under certain 
farming set-ups, alfalfa also Is grown for that purpose. " Climatic conditions, 
availability of high-producing stock, abundance of green feed, local grains, 
good roads, and an un<ierpi'o<luce(i home market" were reasons given I)y the 
poultry committee of the Klamath County Agricultural Economic Conference 
in 1926 for recommending, under certain conditions, an expansion of the 
poultry industr.v. 

The standard rotation of crops recommended by the county agent for Kla- 
math Basin, Is as follows, assuming a typical area of 60 acres: Alfalfa, 20 to 
25 acres; pasture (blue grass, white clover, alsike clover, ladino—a new Italian 
clover—and English ryegrass, constitute the basic grasses for this purpose), 
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15 to 20 acres; potatoes, 10 acres; seed crops (red clover and perhaps alfalfa), 
10 acres. Grains, generally wheat, "would also have a place. For dairying 
only, gootl hay, roots, and pasture hare been recommendetl as a standard 
rotation. 

'HISTOBT   (W   NMOTIATIONS   WITH   THE   QOVEB.NMENT  FOR   CONSTRUCTION   OF   IBRIOA- 
TION   WORKS 

Klamath irrigation project, which furuishee water for irrigation to Shasta 
View and Malin, as well as to a number of other Warrent Act districts or 
projects in Klamath Basin, was started in the early years following the passage 
of the reclamation act. The original conception seems to have been a project 
that would take in all of th(» agricultural lands in the basin, extending from 
Klamath Falls to the Oregon-California line and south of that line Into the 
Tule Lake district, ot that time largely submerged by the waters of Tule 
Lake. It was expected, at least by landowners and entrymen; that the lauds 
in Sand Hollow, now organized into Shasta View and Malin irrigation dis- 
tricts, would participate, although no record was located which gave assur- 
ance that they would. At any rate, at least part of the landowners in the 
Sand Hollow area were members of the Klamiith Project Water Users' 
Association, entering into the usual stock subscription contracts under which 
they were obligated to make application for a water right under the Klamath 
project as soon as undertaken, and to proceed to perfect that right. Under 
these contracts the lands were liable for the expenses of the association and 
for the Government charge, when levied. The annual as.>iessments of the 
association were levied against lands In Sand Hollow for some years after 
the probability of the inclusion of these lands in the main Klamath project 
ceased. Within the time available it 'was not practical to trace down tliese 
early transactions, but it was asserted by one prominent landowner in Malin 
district that he did not obtain clearance of his property until about 1915. 
Kven as late as 1910-1912 lands were sold in what is now Malin district in 
anticipation of a Government high line. It was reported that the lands In 
both districts had mostly been filed on prior to 1910. 

Without purporting to cover all negotiations between the landowner and the- 
Steclamation Service, the following general communications relate to Govern- 
ment irrigation of the " Sand Hollow " lands: 

Petition from landowners to project manager of the Klamath project dated 
April 14, 1914. As a result of this petition the landowners cooperated with the 
Keclamation Service In a survey and estimate for the extension of the Klamath 
project system to lands in " Sand Hollow " lying above the Griffith lateral and 
Adams Canal. 

Mimeographed copy of a letter from the director of the Reclamation Service- 
dated December 18, 1916, was addressed to the landowners and the homestead 
entrymen in the proposed " Sand Hollow " unit of the Klamath project. In 
this the results of the cooperative survey were reported. Two plans were out- 
lined for Irrigating about 13,000 acres, one involving a pumping lift of at least 
35 feet to cover the full ]3,000 acres, the other involving un additional lift 
of the same amount. It was stated that no definite estimate of cost could then 
be given for either plan. The preliminary estimate under the single 35-foot 
lift (Plan 1) was given as $585,000, or $45 per acre, and under the alternative 
plan (Plan 2) as $481,000, or $37 ixsr acre. To both ot these-figures was to be 
added $15 per acre carriage cost for the use of the main canal and other 
works of the Klamath project. In the letter the director stated that the 
Reclamation Service would be pleased to hear from the proponents of the pro- 
posed district as to the plan the people might wish to carry out. 

On December 9. 1919, communications were addressed to Shasta View and 
Malin irrigation districts stating that the Rechimation Service was prepared 
to enter into contracts for the sale of water rights to the two districts, out- 
lining substantially the conditions. The basic charge for all districts which 
might be irrigated by pumping from the canals of the project was fixed at $38 
Iier acre (which was not to Include the cost of the districts' sy.stems) plus addi- 
tional drainage charges, and with maintenance and operation charges to be half 
the amount paid by project lands irrigated by gravity. Payments for con- 
structions were to extend over 20 years. It was stated that the basic charge 
of $28 per acre might have to be increased due to Ini-reased costs of con- 
struction, since the estimate was made under date of January 24, 1920.   Malin 
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irrigation district advised that ttie tei-ms submitted wei'e satisfactory and a 
similar letter was received from Shasta View district. 

Poliowing the alwve preliminaries, the United States entered into a contract 
on September 9, 1922, with Malin Irrigation district, and on October 6, 1922, 
wltli Sliasta View irrigation district by which the United States agreed to 
furnish water to the districts from the " D " or Adams Canal at a cost of |^ 
per acre, exclusive of drainage to cost not to exceed $10 per acre for each 
irrigable acre of the districts. Payments under this contract were to be 
made over 20 years, the first, of 5 per cent, on December 1 of the year first 
following the year when water sliould be available, and tlie remaining 15 
from tile fifth to the twentieth years thereafter, the first 5 of tiie 15 to lie 5 
per cent and tlie last 10 of 7 per cent of tlie total. Payment.s for drainage 
were to lie made in four equal installments commencing on December 1 of 
the year ne,xt succeeding the year in which the last installment of the $34 
construction charge should come due. It was furtlier provided that the dis- 
tricts should annually pay maintenance and operation charges in the amount 
^>f half those paid by lands in Klamath irrigation district served by gravity, 
these to be paid In one lump sum on July 1 of each year. 

After tlie consummation of tliis contract with the United States the district 
were not able to proceed promptly with the construction of their system.s. 
Shasta View irrigation district liad been organized on February 18, 1918, and 
then included most of the hind in " Sand Hollow." Within a short time, 
liowever, the owners of the southern portion decided to proceed separately 
and in November, 1918. their lands were excluded from Shasta View district 
by action of its board of directors, filed and recorded February 4, 1919. On 
May 26. 1919. a final order was entered organizing Malin irrigation district, 
and from then forward the two districts proceeded independently. Neither, 
however, was able to finance itself as planned, and it was not until February 
3, 1925, that Shasta View district signed a contract (with the engineer and 
promoter of the district) for constructing its system, the principul owner in 
Malin district taking a contract at about the same time for building its 
works. 

Hefore the building of tlie irrigation systems of the two districts was under 
way the act of December 5, 1924, had been passed. On May 29, 1925, both 
districts made application for revised contracts under that act, requesting 
that payments to the Government be made on the basis of 3 per cent of the 
gross nnnuHl income from the land. These requests were both indorsed by 
-the project superintendent. Due to the fact that other legislation was under 
consideration no action was taken on these applications, and In 1926 both 
•districts renewed their applications—-Malin district on August 3 and Shasta 
View district on September 17—at the same time stating that If it was not 
possible to obtain new contracts under the act of December 5, 1924, amended 
•contracts under the act of May 25, 1926, allowing 40 years for repayment, 
were desired. These requests were also Indorsed by the project superintendent. 
In due time amende<l contracts under the last mentioned act were signed, 
that with Shasta View district on June 29, and that with Malin district on 
July 5,  1927. 

OBMOATIONS OF THE OLSTBICTS UNDER THEIR PRESENT CONTRACTS WITH THE VUlXat 
STATES 

The amended contriiots of 127 provide that, in the case of both districts, pay- 
ment of unaccrued construction charges shall be made in 40 annual install- 
ments, of which the first five sluili each be 1 per cent, the next 10 each 2 per 
•cent, and the next 25 each 3 per cent of the total. The sums payable annually 
•are divided into two equal installments payable June 30 and December 31, 
ibeginning with the year 1926. Payment for the cost of drainage works is 
provided for in equal installments over the same period of time as the con- 
struction payments. Operation and maintenance charges are made payable 
semianuually in advance on January 1 and July 1 of each year, beginning on 
January 1, 1928. The penalty of 1 per cent per month on delinquent accounts 
provided in the contracts of September 9 and October 6, 1922, is reduced to 
one-half of 1 per cent per month. 
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BOND   ISSUES   FOB   CONSTRUCTION   OF   IBRIOATION    SYSTEMS 

Bonds were issued in the amount of $120,000 by ^asta View district and 
^100,000 by MHlin district for constructing tlieir irrigation systems. Of the 
Shasta view Issue $03,300 were disposed of, $89,100 going to the contractor. 
Of the Malin issue, $89,100 were disposed of, mainly to tlie contractor, $10,900 
l>eing held In escrow. The interest rate on the Issues of both districts Is 6 per 
cent, the bonds of Ijoth districts maturing from .Tuly 1. 1028, to July 1, 1943. 
"The systems were constructetl during 1925 and 1926, both districts receiving 
-water in 1926. , 

SETTUSMENT AND DEVELOHMKNT IN THE DISTRICTS 

The area In Shasta View and Malin irrigation districts was partly di"y- 
fanned for a nunil)er of years prior to the construction of the irrigation 
systems, an<l .some land, partir'ularly in Shasta View district, is still so 
famied. With a single exception, all of tlio.se interviewed cxpre.ssed the 
•opinion tliat  dry farming under the conditions pre.sent is not profltiibie. 

Since irrigation water was made available, in 192(5, the following areas In 
the districts have been Irrigated, according to annual crop retunis gathered 
by the Bureau of Ueclamation: 

*«r Shasta 
View MaUn 

igas... _ 
Aeret 

487 
717 

1.230 

Acret 
731 

1927                    1,247 
1928  1,499 

Shasta district, which Is receiving no water in 1929, Is now at a standstill. 
Malin district, on the otlier hand, will show a fair increase for tills season. 

Only a few farmers in Shasta View district are recent purchasers. Of 45 
-owners appearing on tlie 1927 a.ssessment roll, only 6 can he so classed. Seven 
are old settlers, mainly of 15 to 20 years ago. The worst feature Is that'28 

-of the 41 owners are nonresidents, partly because they are speculators only, 
partly bei-ausc they have been unable to get a foothold and have moved away. 
Being without irrigation water during tiiis year, the green flelds usually 
present in projects that have had water for several years are largely absent, 
although when visited in June some grain, unirrigated, and a few alfalfa 
flelds. also without water, were growing. Obviously under the conditions 
•existing the district could not present other than a depressing picture. 

\fa1ln district showed a more satisfactory condition, although the settlement 
problem is still a difflcult one. The history of settlement In this district Is 
sufficiently interesting to justify a brief ac-count of it. 

About 2,400 acres out of the 3,479 in the district have been iield for about 
10 years by the Kiamatli Lake I^nd & Ivlvestock Co, Previously this land 
had lieen owned by the Tule I-ake Land & Livestock Co., which sold 10,000 
acres to a company known as the Lakeside Co. which was to colonize the land. 
Some eight or nine years later the Kalamath Lake I.iand & Livestock Co. 
took back from the Lakeside <'o. the 2.400 acres, more or less, lying above 
Adams Canal and east of Malin. About 700 acres had been sold on contracts 
when It was thouglit the land would be Irrigated by the Government, but these 
•were given up when the prospects for a project ceased. The Klamath Lake 
Land & Livestock ("o. at almost the same time had sold eight 40-acre tracts 
to settlers at .$50 iier acre, all but three of the purchasers remaining. 

It was the ownership of this land which had been taken back from the 
Lakeside Co.. and the fart that the five of tlie elglit who had purchased forties 
In the expectation that water would be brought In were still without water, 
that was really back of the formation of Malin district, and the financing of 
its coustructlon by the Klamath Lake I,and & Livestock Co. Through the 
ownership of ihe larger part of the 3,479 acres of irrigable land In the district 
they had the most vital interest in obtaining .settlers. They had watched the 
successful colonization of the area of which the small town of Malin is the 
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center nml anticipate<l little dlfflculty In disposing of their holdinRS. Settle- 
ment, however, has heen slower thiin expected. The company still owns or 
holds sales contracts on'^bout 2.000 acres. Sales have been made at $30 to $35 
per acre for raw sage laud to $50 per acre for clearwl land aloug the highway. 
All of the land has been sold at least ouce, some more than once. In uU 60 
sales have been made, out of whicli there have been IS cancellations. Thirty-one 
purchasers are still holding their contracts and most of them are on the land 
and are expfx;ted to remain, although some will need extensions. The holdings 
vary from 40 to 160 acres, 40 to 80 acres being asual. The company will sell 
for no down payments if the purchasers will go on to tlie land and improve it 
and pay the taxes ami Intere.'^t. Furtliermore, they will give those who are 
making good whatever time is needed to pay the principal. Tliey have about 
1,300 acres still available for settlement of which 270 acres is south of the 
interstate line in California, the latter land not being In Malin district, but 
obtaining water through the district system under agreement with it and the 
Bureau of Reclamation. There are 11 new settlers, with holdings, totaling 
about 770 acres, in addition to thuse on land sold by the Klaniath T-ake Ijiml & 
Livestock Co. Besides there are seven old residents and five nonresidents- 
owning land not sold by that company. 

While, as Indicated, Malin district is making excellent progi-ese in settlement, 
the problem of colonizing the remainder of their holdings in the district is nor 
easy of solution. No land-selling campaign has been undertaken and no com- 
missions have been paid, so that land prices have been kept to a n-latively low 
figure. The company is willing to make these prices still lower. The difficult.v. 

. however, is that there are very few buyers with enough money to establish 
themselves, even on the liberal terms offered. This same difficulty applies t >• 
Shii.sta View district and reference to it will l)e made later. 

STATt'S   OF   .VCCOrX'TS   WITH   THK   1-NITKD   ST.\TKS 

The amounts due the United States from Shasta View and Malin districts 
under their eontract.s, the terms of payments, and the Irrigable areas Mibject 
to Government charge have been given previously. Water was delixered to 
the districts in 1927 on a rental I)asis. Construction charges commenced to 
accrue in each district June 30, 1928, and regular o!>erntion ami maintenance 
charges on January 1, 1928. Malin district has met all payments tliat have 
come due. Shasta View district has paid no charges on account of construction 
and Is now delinquent on such charges in the amount of $1,966.56. Operation 
and niiiintenance charges of $1,665.10 due January 1, 1928, and an equal amount 
due July 1, 1928, were paid. Both $800 due on water rental for 1927 and 
operation and maintenance cliarges due January 1 and July 1. 1929. are 
delinquent. The status of Its account as of August 3, 1929, "is summarized 
below. 

Shasta View Irrigation Dittrici in. Account icith the Vnitetl State* as of Atigtut 
S, J929 

Contract value 3.856 acres at .$34 $181,104.00 
Building charges accrued to date: 

Due June 30, 1928     '$655.62 
Duo Dec. 31. 1928       '655.52 
Dne .Tune 30, 1929      '655.52 

        1, 966.66 

Total to become due    129,137.44 
Operation and maintenance: 

Due Jan. 1. 1928 '1,665.10 
Due July 1, 1928 '1,665.10 
Due .Tan. 1. 1029 '1.664. .35 
Due July 1. 1929 '1.664.84 
Water rental for 1927       '800.00 

Total   delinquent        4.128.69 

' IVIliKiiieot. »K«»(J. 
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FIN'AKOCS  <W  SHAMTA  VIEW   DIBTBICX 

Besides being delinquent in its paynients to tlie United States, Shasta View 
•district is in default in l)ond interest due January 1 and July 1, 1929, amount- 
ing to $11,220, on its first installment of bond principal amounting to $5,000, 

•due July 1, 1929, and protested warrants totaling $16,599.46 as of June 12, 
1929; total, $32,819.46. On the latter date it had on hand with the county 
treasurer the following sums: General fund, $23.75; operation and malnr 
tenance fund, $608.78; bond-interest fnnd, $61.84; total, .$694.37. It is also 
Indebted to the Oregon Irrigation Commission for bond interest paid by it. 
Outstanding protested warrants Include two held by the Bureau of Reclama- 
tion totaling $2,465.10 for rental charges due December 31, 1927, and install- 
ments of construction due June 30 and December 31, 1928. The largest item 
in the outstanding accounts is $8,617.67 due the California-Oregon Power Co. 
for electric power furnished to the district in 1926, 1927, and 1^8.* No 
assessmeat was levied In 1928 to cover amoants due the United States and 
the bondliolders in 1929 and district operating expense, for that year. The 
district Is therefore under financial reorganization at the Instance of the bond- 
holders and, as previously mentioned. Is receiving no Irrigation water during 
the current season. The pending financial reorganization will be discussed 
later In this report. 

The outstanding bonds of the district, as previously indicated, amount to 
•$93,500, bearing Interest at 6 per cent, and maturing serially beginning July 
1, 1929, and ending July 1, 1942. Five thousand dollars were due on July 1, 
1929, and 1930; $6,000 will be due July 1, 1931, to 1935; $7,000 on July 1, 1936, 
to 1940; and $8,000 on July 1, 1941, and 1942. The total construction charge 
assessed against the district by the United States Is $131,104. 

Assessments for meeting Its payments to the United States and Its other 
expenses are levied In September of each year by the hoard of directors of the 
district, the assessment being spread on the county assessment roll by the 
county assessor, and collected in the same manner as other municipal taxes. 
Bach acre Is assessed at the same rate, the areas assessed from year to year 
varying slightly, the total area assessed always exceeding the 3,856 acres 
found to be Irrigable by the Secretary of the Interior in hia public notice of 
August 23, 1927.   The following have been UK; district assessments since 1921: 

Acreage  
Levy  
'Rate per acre. 

1921-22 

1922-23 
Acreage  
Levy  
Rate per acre. 

1923-24 
Acreage  
Levy  
Rate per acre. 

1924-25 
Acreage  
Levy  
Rate per acre. 

6, 01«. 6 
$873. 07 

$0. 18 

5, oia 6 
$783. 00 
$a 156 

5, 016. 6 
$2, 27a 30 

$a44 

4, ua 7 
$6, 713. 00 

$1.63 

1925-26 
Acreage    4,741.80 
Levy   $14, 595. 52 
Rate per acre: 

Unitl'«_--   $2.98 
Unit 2   $3.11 

1926-27 
Levy...  $16, 080. 00 

1927-28 
Acreage          4,067.9 
Levy   $18, 712. 34 
Rate per acre: 

Building $1. 70 
Operation  and 

m a i n t e- 
nance     2. 90 
  $4.60 

No levy made. 
1928-29 

The relation of the charges due from the district to the United States to 
other expenses Is shown by the budget adopted by the district for the year 
1928, levied in 1927, given below. The amounts provided for the United States 
for construction and for maintenance and operation are $1,311 and $3,300, 
respectively, a total of $4,611. The amount provided for bond interest—no 
bond principal due this year—Is $5,700; for electric power, $3,200.   The $1,600 

• Figures furDished by power company.    According to the assistant State englaeer, tlie 
warrants hold by the power company in May, 1929, totaled $9,864.29. 

" Certain special expenses arc assessed against certain areas, designated uaits 1 and 2. 
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for " Water—U. S. Reclaiuatloii " luay be partly for excess water over the 
2 acre-feet per acre allowed under the Government contract, and partly the 
$800 stlU due the United StJUes on iy27 water rental. It will be not«Hl that 
the budget contains no lncr'«ie for delinquencies. 

19SH budget, Shasta View irrigation district ^ 

Directors' salaries    |100 
Secretary's salary—      300 
Printing and office supplies..        25 
Ele(.-tion  expense        25 
Pump man .      600 
Ditch   1 Ider      000 
Water—U. S. Reclamation  1,600 
United States operation and maintenance 3,330 
Material and labor 2,000 
Electric power 3,200 

Total, general . .... $11, 780 
Bond Interest 5, 700 
U. S. Reclamation cliarge  (building) 1,311 

Total   construction       7. Oil 
Total budget     18,791 

A complete list of irrigation district assessment delinquencies was prepared 
by the district In June, 1929, this covering the assessment years 1921 to 1927, 
and the tax years 1922 to 1028. The totals for each year are inserted below. 
The sum of all delinquencies Is $35,851.04. which includes penalties and Interest. 
The list was checked over with one of the district directors and it appeared 
that only seven landowners bad paid the 1928 tax. Since no assessment was 
levletl by the directors in 1928, for collection in 1029, the entire district Is 
equivalent to being delinquent in 1929, at least for construction and maintenance 
and operation chftrges due the rnite<l S.tates. these being due and payable 
under the contract, legardless of whether water Is used. 

Delingucnt irrigation district assessments, Shasta View district 

1921  $100. 03 
1922  33.14 
1923  519.15 
1924  2,027.90 
1925  6,983.14 

1926 $11, (l8o. 10 
1927     15,102. 58 

Total     35,851.04 

I'INANCES   OF   MAI.IN   IRBIOATION   DISTRICT 

The total construction charge allocated to Malin Irrigation district by public 
notice of August 11, 1927, Is $118,292.80. The outstanding bonds of the dis- 
trict amount to $89,100, which mature July 1, 1928, to Julv 1. 1942. at the rate 
of $4,000 annually 1928 to 1931, $5,0<K) annually 1932 and 1933, $6,000 annually 
1934 to 1936, $7,000 annually 19.'{7 and 1938, $8,000 annually 11>3!> to 1941. aii<l 
$9,000 annually thereafter. A ctie<'k with the county tretisurer's ottlce on 
June 12, 1929. showed no delinciuencles on either bond interest or bond prin- 
cipal, no unpaid warrunt.-i, and the following sums standing to tlio crwllt of 
the district: General fund, $2,954.37: oijcration and nniintenauce fund. 
$3,780.80; bond and interest fund, .$408; total, $7,203. Sntlicient w:is not on 
hand to meet bond obligations due July 1. 1929. but receipts to cover were 
nnticlpatod." As will be Indicated Inter, however, the main tinauciiil dei>end- 
ence of the district bus been the Interest that controls tlie largest area of 
land, rather than the .smaller landowners. 

The annual assessments of Malin district since 1923 have been as given 
below.    Beginning with 1926-27, tlie area assessed has been, or has approsl- 

" LntiT Hdvloes are tliat the bond interest due July 1, was paid but not tlie Iwnil 
priuclpal; also timt payment of the bond principal Installment will be accompllahed 
before ,Ian. 1. 19;!0. 
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mated, the 3,470.2 acres specified as irrigaUle under the contract by the public 
notice. 

1923-24: 
Acreage  
Levy  
Rate per acre  

1924-25: 
Acreage  
Levy  
Rate per acre  

1925-26: 
Acreage  
Building levy  
Building levy per acre- 
Operation and mainte- 

nance levy  
Operation and mainte- 

nance levy per acre. 
1920-27: 

Acreage  
Building levy  
Building levy per acre- 
Operation and mainte- 

nance  levy  
Operation and mainte- 

nance levy per acre- 

3.488.3 
$2, 497. 00 

$0.72 

3,488.3 
$7,447. 00 

.$2.135 

3, 585. 70 
$2, 750.00 

$0.76 

$5, 809. 93 

$2.38 

3, 479. 20 
$5,500.00 

$1,561 

$8, 769. 20 

$2.52 

1927-28: 
Acreage      3,479.30 
Building levy        $711.23 
Building levy per acre- $0. 204 
Operation and maintf- 

uauce  levy $12,297.27 
Operation and mainte- 

nance levy per acre- $3. 534 
192K-29: 

Acreage        3.463. 5' 
Building and United 

States contract and 
bonds $11,861.22 

Building and United 
State.s contract and 
bonds per acre  $3. 425 

Operation and mainte- 
nance levy     $7,984.01 

Operation and mainte- 
nance levy per acre- $2. 291 

As in the case of Shasta View district, the detail of the last annual budget 
of the district was obtained and is inserted below, being for 1928-29. The 
usual percentage for delinquencies is included. In other respects the budget 
is comparable with that of Sliasta View district, except that it has no charge 
for water and includes a sum for the retirement of bond principal falling due. 

1928-29 budget. McMn Irrigation District 

United States operation and maintenance due July 1, 1929  $1. 508.91 
Same due Jan. 1, 1930  1,508.92 
Expense "A," canal lining —— 149.00 
State industrial accident commission  50. 00 
Electric power  3,000. 00 
Elections  20.00 
Printing and office supplies  10. OO 
Emergencies  500 .00 
Pump operation  750. 00 
Ditch riders  625. 00 
Legal services  150. 00 
Salaries of directors  200.00 
Salary  of secretary  150.00 
Estimated delinquency, operation and maintenance  862.18 

9.484.01 
Less revenue from lands In California    1,500.00 

Total for operation and maintenance    7,984.01 

Bond  Interest  5,600.00 
Installments on United States construction charge  1,182. 93 
Bond retirement due July 1, 1929  4,000.00 
Estimated delinquencies  1, 078.29 

Total bond and contract fund 11. 861. 22 

Total budget 19, 845. 23 
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BCOMOMIC    STATUS    OF    THE    8Em.Eit» 

The principal stntlstical Information obtained from tlje settlers or land- 
owners in the two districts with the standard questionnaire is tabulated below. 
(Tables 1 and 2). Both districts, however, are of such recent development that 
the figures are not conclusive. For instance, a majority of the resident owners 
In Shasta View district are not to be classed as " settlers," but rather as 
owners who acquired their land from 10 to 20 years ago, hoping eventually 
to obtain irrigation water, and who were the promoters of the irrigation dis- 
trict and of the contract with the Government. Several of the larger places 
listed are merely held speculatively. Taking the two districts together, only 
half of the farms listed have been purchased by their present owners since 
oonatruction of the district irrigation systems was started. 
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Farm area.—The areas of the lioldlngs acquired from 10 to 20 years ago 
are not Indicative of the trend in tlie two districts. The 40 and 80 acre 
holdings in Mulin district are more typical. A majority of those interviewed 
preferred 80 acres, two suggested 40 to (X) acres, two suggested 40 acres, and 
only two more than 80. 

Capital at settlement.—Counting only the 10 who have acquired their hold- 
ings since construction of the irrigation systems, the cash capital at settle- 
ment varied from uotldng to $3,5(K), and tlie total assets from $1,230 to $7,650, 
the larger figure including a .$(>,0(M1 home in Oakland on whicli $2,000 has l)een 
borrowed, mailing the settler's available assets only $2,0.'iO. The sugge.sted 
requirements ranged from $1,000 to .'!;10,000, the one suggesting the smaller 
figure being not likely to succeed, and the one who suggested .$10,000 being 
more interested in business than farming and unsuccessfully endeavoring to 
farm 19C acres through renters. A majority suggested that from $2,tKKt to 
.$4,0<K) is needed, five from $3,000 to $4,000. 

Cvxt of farm, buildim/n.—Most of the new settlers have been content to get 
along with Inexpensive farm buildings costing about $1,000 <pr less. Only 
one of them has built extravagantly. Cfimbiniug the present cost of buildings 
and the adidtional needed, the building requirements are not excessive, all but 
two of the new settlers suggesting under .$2,000. 

Gro.f.i iwome frinn protluctK KOld in IH2i<.—Very few. if any. i>f the farms 
of these districts are yet fully organized for production. Out of a total of 
2,07f( acres in the farms visited, of which all but 287 acres Is reported 
irrigable, only 1,077 acres was irrigated in 1!)28. But little of the irrigated 
land is well i)repared, so that yields are bound to be low. Wheat and rye 
entered to a considerable extent into the cropping, and In some cases potatoes, 
with one exception the land not having been previously in alfalfa. Under 
such conditions high or even good returns are not possible. Dairy or poultry 
products came first as income producers in 8 out of tlie 18 cases included. 
Where these were produced the incomes usually were the largest. Excepting 
in one case—a 20-acre farm, all In alfalfa—wherever the gross income ex- 
ceeded $30 ijer acre, the chief income was from dairy or poultry products or 
from  both. 

Taxes.—State and county taxes are not high. Irrigation district taxes 
or assessments, as indicated in previous pages, were $4.(:!0 per acre In Shasta 
View district in 1927-28 and $.5.72 per acre In JIalln in 1028-29. Eight of the 
eigiiteen cases show part or all of these amounts delinquent—-in some cases 
also the taxes due in previous years. In one case taxes are delinquent for 
three years. 

WATER CHABGES IN  OTHEK KI.A.MATH BASIN I'KO.IECTS 

Some sentiment was encountered to the effect that the Government con- 
struction charge is unfairly high in Shasta View and Malln districts as com- 
pared to other pumping units of Klamath project. The charges against all 
of the units, Including outstanding bonds in irrigation districts, were tliere- 
fore kindly compiled by Project Suiierintendent JS'ewell, the figures being 
summarized below in Table 3. It was not the function of the investigator 
to pass juilgment on the justice of the criticism regarding the charge to 
Shasta View and Malin districts. As was noted under the history of negotia- 
tions with the Government for construction of irrigation works for the Shasta 
View and Malin area, however, the amount of the charge was formally 
assented to by the districts when contracts were signed with the United 
States. As will appear later, it is clear to the investigator that the point is 
not material to the present financial problems of the districts. 
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TABLE 3.—Summary of irrigation charges in the different units of IClamath 
reclamation projects, eieclusive of annual assessments of irrigaiion district-i 

Designation 
Irrig- 
able 
area 

(acres) 

Method of 
irrigation 

Approx- 
imate 
total 

United 
States 
buUd- 

tng 
charge 

per 
acre 

Approx- 
imate 

amount 
repaid 

per 
acre 

Approx- 
imate 

amount 
onl- 

stand- 
ing 

bonds 
per 
acre 

Approx- 
imate 

annual 
United 
States 
buUd- 
ing re- 
pay- 

ments 
per 
acre 

Approx- 
imate 

annual 
United 
States 
opera- 
tion 
and 

mainte- 
nance 
charge 

per 
acre 

Klamath irrigation district  
Langell Valley irrigation district.., 
Tule Lake lands, mostly public  
Van Hrimmer Ditch Co  
Klamath drainage district  

Horsefly irrigation district  
Pine Grove irrigation district  
Enterprise irrigation district  
Sunnyside irrigation district  
Shasta View irrigation district  
Malin irrigation district  
Contracted individual pump areas 

41,SS0 

14,400 
11,900 
5,000 
20,000 

10,434 
954 

2,980 
595 

3,850 
3.479 
1,785 

Gravity... 
..do  
..do  
—do  
Not deter- 

mined. 
Pumping - 
..do  
..do  
...do  
..do  
..do  
...do  

> $50.00 
S9.00 
88.35 
(•) 
7.50 

'15.00 
18.00 
16.00 
34.00 
34.00 
34.00 
34.00 

• »17.10 
.17 

(') 
3.00 

1.25 
4.70 
2.40 
.08 

None. 
.34 
.34 

None. 
None. 
None. 
None. 
$2.56 

12.04 
16.72 
15.00 

None. 
24.25 
25.60 

None. 

•'$1.00- 
aoo 
'.6« 

None. 
None. 

.29 

O 
1.12 
.80 

(•) 
1^ 

tl.3fr- 
2.00 
.09 

1.85-2.50 
None. 

.002 

.07 

.06 

.18 
.80-1.00 
.80-1.00 

< Sum of all charges on each unit divided by its area. First and second units opened at $30, third unit 
at $45 for public land and $39 for private land, to which some penalties are to be added. The first unit was 
Increased by $12.,50 mostly for drainage, and all units were increased $4.50 for concrete flume and lining, and 
are to be increased by $7.50 additional for more drainage. 

' Ignores small area in Tule Lake division. 
' Normal is $1; extra dollar is back interest and deferred charges. 
' Same rate of payment as Sunnyside, Malin, Shasta View, and miscellaneous areas. 
• About 3,000 acres made initial mstallment of $4.50 per acre being carried as a credit. 

'• Paid up. 
' Sum of all charges divided by area. 
• 4 years, at $0.29; 10 years, at $0.43; 25 yean, at $0.63. 
»5 years, at $0.34 
» 10 years, at $0.98. 

J> 25 years, at $1.02. 

ABIUTY OF SHASTA VIEW AND MALIN  DISTRICTS TO  MEICT THEIB IBRIQATION 
PAYMENTS 

The first step In determining whether Shasta View and Malin districts can 
meet their irrigation payments seems to be to ascertain whether farming there 
cim be made to pay. If It can be made to pay, what is necessary is such 
adjustment of irrigation payments as will ease over the period of settlement 
and development. 

As already shown, the facts derived by use of the standard questlonnaire.s 
were not conclusive, because there are few established farms lu either dis- 
trict. On the other hand, the general information obtained from the answers 
to the questionnaires and from discussions with the farmers Interviewed and 
others convinced the Investigator that farming In these districts can be made 
profitable by the settler with sufficient capital to equip ills farm and sufflcie:it 
intelligence rind experience to follow the methods that have been proven in 
other parts of Klamath Basin. 

While it Is believed that from 60 to 80 acres makes a desirable farm unit 
in Shasta View and Malin districts, it is recognized that many must start 
on 40 acres. Inquiry was made from a number of sottlei's as to local costs of 
buying and equipping a 40-acre farm and as to expenses and income. Perhaps 
the figures worked out in conjunction with Mr. Frank Paygr, one of the most 
substantial and most -successful farmers in Shasta View district, are the most 
satisfactory, although those relating to income probably represent a little better 
result than would be obtained by the average settler. They are given in 
detail below. It will be noted that no income is figured from such sources as 
IK)ultry or hogs, and what many farmers would obtain from them might be 
considered as extra. 
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Investment: IXsirable Necessary 
40 acre's, at $35 $1,400 $1,400 
Feuciug        160 160 
Cross fencing          7f> 75 
Corrals           25 25 
Dwelling     1, 500 600 
Burn     1,000 50O 
Small bullJings        300 200 
10 cows, at .$125     1,250 1,250 
Brood   sow          30 30 
CliiokMm        200 200 
Team         150 150 
Plow          25 25 
Mowing  machine         110 100 
Kake          45 45 
Wagon         175 100 
Harness          35 25 
Tools          50 40 
Derrick         150 100 
Small automobUe        650 300 
Hoasehold  equipment        250 250 

7, 780 5, 575 

Annual income (crops, alfalfa, 20 acres; pasture, 10 acres; pota- 
toes, 5 acres; small grains, !5 acres) : 

Cream from 10 cows, at .$120 $1,200 
8 calves, sold at 2 months old, $25  200 
5 acres small grain, 30 bushels, at $1 ^  150 
5 acres potatoes, 125 sacks, at $0.75  4ijO 
Poultry  200 
1 brood sow  60 

Total gross income $2,260 
Annual expense: 

Irrigation charges, $6 per acre  MO 
State and county taxes  40 
Famil.v living (minimum)  .500 
Insurance  150 
Medical help and medicines (minimum)  100 
Operation of automobile  180 
Electricity  100 
Incidentals  100 

Total  expense    1, 410 

Net income for paying interest and principal on land        850 
Average per acre, $21.25. 

Tlie amount .>-et out under " Investment " is not, of course, re<iuire<I at the 
outset, and few new settlers are likely to have even that considered necessary. 
It is over $2,000 le.ss than the average gross investment per farm in the Kla- 
math project as given for 1926 in the report of the Klamath County Agricul- 
tural Kconomic Conferenc-e. Land can now be purchased in Maiin district 
without down payment. Tlie same is undoubtedly true as to Shasta View. 
Furthermore, land prices are so demoralized in Shasta View because of the 
present financial condition of the district that land can l)e bought for taxes, 
or for almost any reasonable figure, and probably on terms to suit the pur- 
chaser. As .soon as the finances of the district are satisfactorily reorganize<l, 
the market for land will he lirmer. Reducing the amount listed above as neces- 
sary by the purchase price of the land leaves .$4,175 re(iuired for a start. Re- 
ducing this still further by using a temporary shack Instead of a small dwell- 
ing, cutting the famil.v living expenses, using sheds instead of a barn, buying 
nil but 8 cows on credit, and borrowing farm machinery and other equipment 
or purchasing old stuff, some could set up with, i)erhaps. as little as $2..">00. 
Until most of the necessary items are provided, however, the income will not 
c-qual that set out under the second heading. 
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If a farmer on a 40-ncre tract were to raise only alfalfa, obtalninK 3 tons 
per acre and selling It for $10 per ton. his gross income would be reduced to 
$1,200. It is obvious that on such a basis, farming in these districts would 
not justify the high irrigatirin charges. On the other hand, with a balanced 
farm such as that outlined, even if the incorae listed might be considered a 
little optimistic, the irrigation charges are not a high i^rceutage of the total 
expenses of production, and there is a fair net income for meeting interest 
and deferred principal payments on the land. 

In the report of the Klamath County Agricultural Economic Oonference that 
has been previously mentioned the committee on farm management and eco- 
nomics analyzes the farm enterprises of Klamath County. Ot a number of 
interesting tables in their report, tlieir Tables IX and X are inserted below as 
Tables 4 and 5. They show the estimated cost of i)roduction and computed 
net returns for Klamath project fanns in 1920. In later tables—their Tables 
XI and XII—tiiey comiiute net return per acre of $11.25 and $18.69, the 
latter being for a suggested percentage basis for various croi)s and probable 
average acre returns. With reference to selection of enteri)rise the committee 
makes the following statement: 

" From the analysis made by the committee (as indicated in Table VI_) pota- 
toes, clover seed, pasture, alfalfa, and wheat api)ear to be the best crops for 
producing revenue. The livestock enterprises of dairying, poultry, farm sheep, 
and hogs are all physically adai>ted to the project and with reasonable man- 
agement are profitable and sound.'" 

T.\BLE 4.—Estinuited coxt of production of crops per acre, 192G 

(Includes nil ro8t>< except Interest on Investment, ovorbeiid labor, and hauling to market] 

Crop 

Alfalfa hay (experiment-station survey) 
Potatoes»     
Pasture—tame grass *  
Wheat (committee estimate)  
Oats (committee estimate)  
Barley (committee estimate)  
Rye (committee etitiniate)  
Clover seed (grower's record)  

General 
expense' 

$3.85 
4.00 
4.t)0 
4.00 
4.00 
4.00 
4.00 
4. CO 

Man        Horse 
labor at    labor at 

$0.40        $0.12H 

$11.41 
39.01 
2.M 
3.81 
3.81 
3.81 
3.81 

i4.no 

$2.99 
10.23 
1.11 
1.98 
1.98 
1.98 
1.98 
4.20 i 

Machine 
expense 

$1.85 
5.17 
0.91 
4.90 
4.50 
4.26 
4.10 

10.18 

Mate- 
rial, seed, 

saclcs, 
twine, 

etc. 

$1.23 
25.99 
<4.74 

2.40 
3.0* 
2.28 
1.67 
1.40 

Total 
per acre 

$21.33 
84.40 
13.31 
17.09 
17.32s 
16.31 
15. 9A 
33.78 

> Oeneral expense covers irrlcation casts, taxes, insurance, and general repairs chargeable to crops. 
' Estimates of 12 (wtato growers producing 240 acres potatoes. 
' Estimate of 3 growers producing 79 acres irrigated pasture. 
' Includes average cost of establishing pasture the first year ($1.97) plus manure u.sed per acre ($277). 

TABUS 5.—Computed net returns per acre from crops 

Crop 

Albilfa hay.. 
Other hay.. 
Pasture'  
Wheat  
Barley  
Oats.  
Rye.L  
Potatoes  
Clover seed. 

.Vverage yield per acre 

2.7 tons. 
1.4 tons. 

16.5 bushels. 
21.4 busliels. 
25 bushels... 
9.9 bushels,. 
129 bushels.. 
iiOO pounds.- 

Average 
price iwr 

unit 

$11.76 
11.14 

1.48 
.83 
.63 

1.06 
1.03 
.20 

Average 
gross 
value 

per acre 

$31.72 
15.59 
25.25 
24.42 
17.76 
15.75 
10.49 

132.87 
100.00 

Average 
cost [Jer 

acre ' 

$21.33 
(>) 
13.31 
17.09 

.16.31 
17.32 
15.56 
84.40 
33.78 

Average 
net 

returns 
per acre 

$10.39 

11.94 
7.32 
1.45 

-1.57 
-.•). 15 
48.47 
06.22 

' Average cost per acre is estimated.   It includes all cost items except "interest on investment," "o 
head labor," and "hauling to market." 

* No data. 
• The figures are for average pasture.   Oood Irrigated pasture will produce four times this amount. 
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Information obtained regartllnR markets for produce raised in Klamath 
Basin indicates tliat tliey are not unsatisfactory. A cooi>eratlve cheese factory 
in the town of Malin is available to the Shasta View and Malin areas, about 
90 per cent of tlie stock being owned by farmers, and there is a creamery at 
Merrill, about 10 miles distant. The cheese factory at Malin opened November 
8. 1921, and has operated every day since then. Its sales in 1028 amounting 
to over .$125,000. The output is marketed partly locally but mostly in northern 
California. The farmers are paid for butterfat according to the Portland 
market. Alfalfa shipped off the farms goes largely to the Willamette Valley 
and Oregon coa.st ports. Most of the crop, however. Is used within Klnmatli 
Basin, becau.se of the demand for feed for sheep, cattle, and dairy cows. 
About one-third of the potatoes were reported as going to Portland. Rogue 
River Valley, and AVillamette Valley points, the rest mainly to California. 
Lambs, which are shipped from .Tuly to .Tanuary or February, go south to 
California. Surrounding lumber camps give a large local demand for beef 
cattle. Trucks have been used mainly In shipments out of the basin, except 
In the case of alfalfa and livestfwk. With the completion this summer of the 
Klamath Falls-Alturas line of the Southern Pacific, the distance from Shasta 
View and Malin districts to railroad transportation will be reduced from an 
average of 25 to 30 miles to an average of about 8 or 10. 

PROPOSEn FrNANCI.\I. REOBO.\NIZATION OP 8H.\STA  VIEW DISTRICT 

Recognizing tlie need for doing something to better conditions in Shasta 
View district, the State engineer of Oregon and a committee representing the 
bondholders of the district liave been working for .some months to find a solu- 
tion. Defaulting of bond interest January 1, 1929, and of the first install- 
ment of $5,000 due m\ bond principal July 1, 1929, were forecast, and both 
have occurred. The details of the proposals, so far as the United States is 
concerned, are fully covered by letters in the files of the Bureau of Reclama- 
tion. Briefly, several things were suggested, chiefly as follows: (1) That the 
Secretary of the Interior withdraw his public notice of August 23, 1927, in 
which the irrigable area in the district was fixed at 3,856 acres, and issue a 
new notice covering about 2,000 acres, thus reducing from $131,104 to about 
$68,000 the amount to be repaid to the United States for construction; (2) that 
the quantity of water to he delivered to the district by the United States be 
Increased from 2 to 2.5 acre-feet per acre, in order to reduce the prospective 
excess water charge; (3) that water be furnished to the water users on a 
rental ba.sis for a few years and demand for immediate pjiynient of delimiuent 
ai-c<^unts l)e withheld. 

From the beginning of the reorganization proposals it has been recognized 
that the maturity dates of the Irrigation district bonds must be put off, and 
this is one of the elements of the plan that has l)een agreed upon between the 
bondholders' committee and the directors of the district. The present maturi- 

. ties, as previously given, are 1929 to 1942. The agreement is to extend these 
to from 1940 to 1955 by exchange for a refunding issue. As against tlie pres- 
ent interest rate of 6 per cent, it Is agrt^ed that the rate shall be 3 per cent 
for the first 5 years, 4 per cent for the next 5 years, and 5 per cent for the 
remaining 15 years. The substance of the more Important of the remaining 
provisions of the agreement between the bondholders' committee and the 
dl.strict, which is dated May 2. 1929. is as follows: 

(a) That the Irrigation district shall take the necessary steps to collect 
at least $7,850 of past due irrigation district assessments, such amount to be 
in the hands of the county treasurer of Klamath County by July 1, 1929. 

(6) That the district will promptly take the nece.ssary legal steps to fore- 
close tar liens against present and future delinquent landowners. 

(c) That the district will Immediately enter into negotiations with the 
Bureau of Reclamation and the California-Oregon Power Co. to reinstate Its 
credit. 

{dt That a definite settlement program will be encouraged and adopted. 
(e) Tliat all of the new authorized but unis.sued bonds of the district will 

be canceled. 
(/•) That the refunding bonds to be issued will be i.ssued under the Irriga- 

tion district bond law of Oregon as amendeil in 1929 by House bill 545; that 
the area to be specifically as.sessed with recorded asses.sments shall not be 
less than 3,800 acres, the uniform assessments not less than $25 per acre. 
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and tlie amount of refunding bonds not less than the present outstanding 
bonds of the district. 

iff) Tliat upon payment by the district of the $5,000 in interest coupons 
due January 1 and July 1, 1929. the proceeds will be applied to the current 
Indebtedness of the district to the Bureau of Reclamation and the California- 
OreRon Power Co., on distribution basis mutually agreed upon; that the 
district will hold inviolate from any other use the remaining $2,850 of overdue 
assessments collected as provided in paragraph (a) above for the purpose 
of paying interest maturing on refunding bonds for the year 1930. 

In June, 1929, the attorney of Shasta View district was initiating proceedings 
for foreclosure on outstanding delinquencies. The funds required to be raised 
under paragraph (a) above had not, however, been collected. 

In connection with the proposed reorganization of the district, the State 
engineer's office has outlined certain changes in the system which it deems? 
desirable, the idea being to maintain the area of 3,800 acres specified in the 
agreement between the bondholders and the district. The area under the 
relift canal would be reduced to 1.076 acres by elimination of all below the east 
line of the NW quarter of the NE quarter, sec. 3, T. 4 S.. R. 12 B., because 
of excessive seepage losses. In order to balance this loss It is proiMsed to 
add 385 acres either in the west end or east end, additional pumping plants 
being required In either case. The plan would also involve some relocation 
of other pumps. With these changes the State engineer's office works out a 
table of total charges from 1929 to 1954, when the refunding bonds would be 
all retire<l. In this computation It figures the Government construction and 
operation and maintenance at $1.25 jier acre per annum and district charges 
for operation and maintenance, power, and miscellaneous at $2 per acre per 
annum, both of these items remaining constant throughout the period and 
presumably being considered as averages. Adding bond Interest and principal 
payments according to the schedule agreed on makes the total annual assess- 
ment Increase gradually from $4 up to $6.57 per acre per annum. The figures 
do not Include the $0.50 per acre per annum required by law to be levied 
during the first five years.' 

Further reference will be made to the plan of reorganization under the next 
heading. 

FIN.M, COM.VIENTS ON BKTTKRINO rONDITIONS IN  SHAST.X VIKW   ,-^ND M.M.IN  DISTKICTS 

(thnxta View.—As prevlou.sly Indicated, the difflculties in Shasta View dis- 
trict are not due to the inability of the land to produce sufficient income to 
carry the present irlrgation and other necessary costs. While the incojne 
from the farms vLsited has been relatively low, none of them are yet really 
established In irrigation farming. I.,es,s than one-fourth of the area has yet 
been irrigated. 

Furthermore, present difficulties are not the result of excessive payments 
due the Government. 

The imniefliate trouble is, of course, brought about by lack of settlement. 
Some have not paid irrigation district assessments and taxes because unable 
to do .so. Others have defaulted because of the conclusion that some form 
of readjustment is inevitable. The general liability of all lands in the district 
for the indebtedness and operating expenses and for the Government pay- 
ments has loomed as an in.surninuntahle burden to those undertaking to obtain 
a foothold, particularly to the newcomers. 

The Irrigation system as built Is a costly one to operate. While this does 
not yet show in the form of actual operating expenditures, it is sensed by 
many of the landowners and recognized in the reports made by the assistant 
State engineer. The sandy nature of the soil and the small ditches are con- 
ducive to heavy transmission losses. These are greatly Increased in propor- 
tion to the area irrigated because the farms now receiving water are scattered, 
water being conveyed considernble distances to irrigate one or a few farms. 
Some land is not yet served by ditches, especially in the eastern end. High 
pumping llft.s. particularly under the relift canal, are recognized as an 
obstacle. Furthermore, it is concluded that the existing pumping plants will 
not deliver the quantity of water needed and that 2 acre-feet of water per 
acre could not he supplied. 

The investigator feels that present efforts of the State engineer, the bond- 
holders, and the district to readjust their financial structure are commendable, 
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but he Is convinced that they are not going far enough toward insuring an 
economically sound project. 

In the judgment of the investigator the first step now should be an entire 
reconsideration of the design of the Irrigation system with a view to elimi- 
nating areas which it will be uneconomical to Irrigate, due to hlgli pumping 
lifts, the nature of the soli or the topography, and the long, small ditches that 
have been built to serve relatively small areas, particularly in the eastern 
and western ends. It seems to be very desirable that the Bureau of Iteclama- 
tlon, with the State engineer cooperating, should do this. Until it is done, 
the investigator feels that all of the facts on which a readjustment of the 
outstanding indebtedness and the Government contract should be based will 
not be available. 

In their plea that the public notice fixing 3,850 acres as the irrigable area 
be withdrawn and a lesser area substituted, the district has had In mind 
elimination of the land west of the BYank Paygr farms and east of the SW. 14 
of the SW. >4 of sec. 34 and some of the blow-sand area near the Shasta View 
School. In general this seems to be desirable, but the resurvey proposed is 
needed to determine this finally. This in general is what the assistant State 
engineer suggests throwing out, but, as previously shown, he would add else- 
where to make 3,800 acres. 

If the bureau, after restudy of the physical system, concludes that a new 
contract with tlie district is necessary, the terms of payment to be required 
•win presumably be tho.«e that would have been imposed had a smaller area 
been decided on originally, plus the cost to the United States of enlarging 
Adams Canal In excess of the capacity that would be required under the 
revised system, urdess this excess capacity Is usable elsewhere on the project. 
With this cost determined, the total additional construction charge to be im- 
posed, particularly that represented by the outstanding bond issue and any 
expense that may be involved in redes^ning and reconstructing the system, 
should obviously not involve an annual charge for water, including main- 
tenance and operation costs, in excess of the capacity of the land to pay. 
An annual charge of about $6 per acre would seem to be a maximum, at least 
until the earning power of the land is established above that figure. The 
different elements of such a charge for the first five years from date of the 
existing Government contract would, it is believed, be about as follows, 
assuming a 2,000-acre district and continuance of present Government charges, 
but without allowance for liquidation of outstanding warrant indebtedness and 
back charges due to the United States: 

(All Items increased 15 per c-ent to allow for anticipated Irrigation district 
delinquencies. Items for power and for district maintenance and operation 
and miscellaneous are estimated from the 1928 budget of the district.s, which 
Is based on experience, with an arbitrary small amount for depreciation.) 

Per cent 
United States construction charge $0,391 
Unite<l States maintenance and operation charge       .989 
Electric power     ]. 725 
District maintenance and operation and general expenses     2.300 
Available for bond interest and principal and other purposes       .595 

Total     0.000 
It is believed that the Iwnds for which the revised district would be liable 

should be refunded on such a basis as not to require a charge in excess of 
the above. If electric power and district maintenance and operation and the 
anticipated delinquencies can be kept below the figures given, there will be 
that much more available for bond interest and principal nnd other necessary 
items. 

The proposal above, of cour.se, has nothing to do with any settlement the 
bondholders or other creditors may make as to the lands which woulil be 
excluded from the benetits of the Government contract. However, in order 
to avoid future complications from delinquencies of lands to which water Is 
not available, such lands should be excluded from the the boundaries of the 
dl.strict if and when that can be legally accomplishefl. 

The .successful settlement of Shasta View district will, of course, not be 
accomplished by the measures above recommended, although they should make 
successful settlement possible.   The excess demand for lands In Tule Lake at 



200        ECONOMIC  SURA^Y  OF  CERTAIN  IRRIGATION   PROJECTS 

each Government opening Is evidence tliat Klainatli Basin is attractive to new 
settlers. In a resolution dated January 5, 1929, the Klamath Realty Boani 
stated that if individual liability for outstanding district bonds is substituted 
for the present blanket liability, the board will encourage and direct its special 
efforts toward colouization. It is believed that this board would be even more 
ready to assist in colonization if the measures herein recommended were to 
be carried out. 

Matin District.—This district has not yet been confronted with an acute 
financial problem; it is not even entirely fair to suggest that it may be. The 
reason is the more compact areas, the lower maximum immpiiig lift—on the 
low line it is 25 feet, on the high line i52 feet—the more rapid settlement, and 
the fact that a company financially Hble and dispo.sed to maintain the district 
solvent holds a controlling interest in the land. Furthermore, these same in- 
terests have $80,000 of the $8S),100 of irrigation-district bonds that are out- 
standing. With their land interest and these bonds, their concern in a success- 
ful outcome is obvious. They are in a position and are disposed to make any 
financial adjustment which the situation might come to demand. 

Just now. as lias already been stated, the principal problem is settlement. 
The key to this is not merely more people desiring to purchase farms, but 
peoiile with the re(inisite capital to attain success. The investigator is opti- 
mistic that they will be found within a reasonable time aTid believes that the 
quickest way to accomplish this is along the line now being considered by the 
principal land-owning interest referred to. viz. to extinguish the bonded debt on 
land which the.v .still hold for sale and thus deliver land with substantially a 
paid-up water right other than the Government building charge, and also, of 
course, except annual maintenance .'ind operation and future betterments costs. 
Such an arrangement should strongly appeal to purchasers, if the practical 
dlfBculties involved can be worked out sjitisfactorily. If they can not, and 
perhaps also for the benefit of those who own independently of Klamath Lake 
Land and Line Sf(Mk Co.. the present bond i.ssue ought to be refunded to 
extend the maturities. Tliere is too much land which has not yet established its 
earning power to have bond i)rincii)al payable now. At least another 5-year 
period free from bond principal payments would seem to be desirable. What 
would most be needed is a more definite and more active effort to find bu.vers 
who can qualify. The investigator is unable to suggest au.v new methods of 
proceeding in that direction. 

SUMMARY AND O6NCI.TJSIONB 

(Following   Economic   Survey   Form   32260) 

1. These districts have not yet been operating a sufficient length of time to 
permit answering this question satisfactorily. Shasta View di.strict has ac- 
complished something, Malin district more. It is hoped that the suggested 
readjustments in Shasta View would make it a project that will justify itself; 
construction of Malin district has already been justified. 

2. Shasta View district should be readjusted to eliminate areas that will be 
too costly to irrigate and its bonded idebteduess refunded to postpone princi- 
pal payments and reduced to the extent neces.sary to keep the annual irrigation 
charge to not more than $6 per acre until the earning power of the land has 
been built up to justify a higlier figure. It should never, however, go very 
much above this. Lands withdrawn from the benefits of the Government con- 
tract should he excluded from the district boundaries. Initial maturities of 
the Malin district bonds .should be postponed at least another five years, unless 
another arrangement, under consideration by the principal bondholders, is 
made for les.sening the annual bond payments. 

Settlement needs to be energetically stimulated In both districts. 
The agriculture of both districts is based on forage crops and livestock, with 

potatoes, alfalfa seed, and clover as the main or most promising cash crops. 
Alfalfa and farm pasture are the chief forage crops. Dairying and poultry 
raising are promising, the former now having a satisfactory outlet In a coopera- 
tive cheese factory in Malin. 

3. With some exceptions in Shasta View district, the land is sufllclently 
productive to justify settlement.   Tlie unproductive land sh<mld he eliminated. 

4. Delayed settlement has been due mainly to remoteness, lack of capital 
on the part of settlers, and relatively I'igh water charges. 

5. Present irrigation payments are not being met in Shasta View district, 
and the district  is now  wihout  water.    Delinquencies in  Malin  district  are 
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more than they should be and have prevented payment of the histallraent of 
bond principal due July 1, 1029. Tlie present payments due the Government 
are relatively small in both districts and are not the cause of dilHcully. Total 
Irrlgiition jmyments, while high, should be met from the earninKs of well- 
establislied farms following tlie best farming pnictice. Few. however, are yet 
well establisheil. 

Nothing is now being done in Shasta View district to stimulate settlement, 
other than readjustment of flnances and foreclosure of all tax delinquents. Pro- 
ceedings to acconjplish foreclosure are expected to result In ri'dempticin of most 
of the land or at least of a large proportion of that within the limits of a revised 
project.    Malin  district  Is settling slowly. 

It is not recommended that the Bureau of Keclamiitlon acquire tax-dee<l land 
in either district. This is the proper responsibility of the districts or of those 
who have sold lanil under contracts. Both districts slumld bei'omc active colon- 
izing agencies, at least to the extent of selected advertising and organization 
of all neighborhood interesls toward that end, and cooperation with cnn- 
mercial  interests in  Klamath Falls. 

6. Some small additional consiruciion expense may be necessary in Shusta 
View district  if the irrigation system  is revised, its suggested. 

To furnish the proiier basis for refunding of outstanding bonds of the district 
and, if possible, also outstanding warriint.-s. the Bureau of Ueciamaliim, cooper- 
ating with the Oregon Reclamation ('otnmissioii. througli the State engineer, 
should restudy the pliysiciil works of the districr and the bomularies and do 
what can be done to make the project feasible. No objection is sicn to adding 
the cost, if neces,sar.v, to the |)resent (lovernment construction cliarge, in view 
of the Govermneiit investment already made. 'I'his, howev(>r, should be con- 
ditioned on tlie willingness of the bondholders to refund on a Imsis that will 
ke«'p the annual Irrigation charge for all purposes to approximately .•?() per 
acre, including anticii>ated deiini|uencies. Tlds charg.', however, is so near 
to the economic limit that the result can nof be predicted with more than hope. 

7. From ,'i!S,(H5<> to $10,000 is needed to purclia.se an unimproved farm o) 40 
acres, e(iuip it, and britig it to full j)roduction. 

A competent, reliable, and experienced settler may be able to get a start with 
$2,500. With this, credit would be required for purchase of dairy cows or 
other income-producing livesto<-k and for perscmal requirements, both of wlileh 
are available at the local bank to good business risks at 8 per cent to the 
extent of available resources, and at i)anks in Klamath Falls. Some loans 
were reported from the bank in Merrill, about ."> to 10 miles from the districts, 
and from a local stock-loan association organized under the intermediate credit 
act. Some loans by the Federal land bank were reported in several other units 
of Klamath project, but not in these di.stricts. 

8. Loans on the land are not available and can hardly be expected under 
existing condition.s, particularly in Shasta View. 

9. Presumably the present county agent is in position to supply agricultural 
advice as called on. Expert as.sistance in preparing land for irrigation and the 
u.se of water would be helpful. Tlie districts are not large enough to justify 
a .special Bureau of Reclamation agricultural and irrigation specialist, although 
his services could be very profitably employed part of the titue if one were 
available on the main projwt. 

Res|H>n.sibility for collection of the amounts due to the United States now, 
of course, lies with the districts.   No change in this is recommended. 

10. Turning over these district projects to the State is not considered to l)e 
needed, although its assistance is. The Oregon Re<-lamation Commission, 
through the State engineer's office, is now unilertaking to help Shasta View 
district refinance.    The (juestion In the schedule is hardly applical)le here, 

11. It is believed that the Bureau of Reclamation sliould not enter Into 
"Warren Act" contracts until It Is .satisfied I)y its own investigations that the 
contracting projects are physically and economically sound. Doing so is likely 
to be equivalent to Government indorsement of infea.sible projects. Further- 
more, it endangers the reclamation fund and euwiurages .si)eculatlon. The 
Bureau of Reclamation should also have suflicient control over the construc- 
tion of projwts under "Warren Act" c(mtrol to protect its interests under 
such c(mtracts. It is not seen how the Government can escape a certain degree 
of responsibility for success when It enters into these contracts. 
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HORSEFLY IRRIGATION DISTRICT, OREO, 

(by WUIlanj F. B. Chase, Secretary) 

HISTORY 

(a) In the year l'J05 the Oregon State Legislature granted to the United 
States Reclamation Service a hlanket appropriation for all the unappropriated 
waters of Bonanza Big Springs and the Ix)St River Basin, at which time the 
Government contemplated the use of such waters for that portion of the 
Klnmath project known as the Upper Klamath project. Certain preliminary 
surveys were made of tlie Horsefly district which at that time included all 
of the present Langell Valley district as well as the present Horsefly district, 
and subsequently the Clear Lake Dam was built for tlie purpose of storing 
water for the lands south and west of Lost River, and also by storing this 
water at Clear Lake Reservoir they reclaimed a iK)rtion of Tule Lake or Rhett 
Lake. This Clear Lake Dam and Reservoir was built about the year 1910 
or 1911. 

There were negotiations for several years by the old Horsefly district, 
whicli included Langeil Valley district, and because the people of the upiier 
portion, as well as some of those around Boniinza, considered tlie proposed 
construction price of $Q!) per acre too high, the.v did not complete any contract 
with the Government for Government construction. 

The landowners of the upper portion of tlie valley (Langell Valley) with- 
drew from the organization, and in the year 1917 the remainder and reduced 
area now known as the Horsefly irrigation district decided to go nliead with 
the bond authorization and put in our own system by means of pumping from 
Bonanza Springs and the natural flow of Lost River. 

So far as the present Horsefly district is concerned there has not been any 
investigation other than the old-preliminary estimate for construction, and 
hence no contracts for construction except for water that was flowing naturally 
down Ix)st River until the year 1923, when I,angell Valley district finally 
decided to have Government construction. The Horsefly irrigation district 
then entered into a certain joint construction contract between the Horsefly 
and Langell Valley and United States Reclamation Service whereby we secured 
n water riglit for our Horsefly lands to the extent of water for 4,532 acres 
in addition to the .'5,900 acres supply from Bonanza Big Springs and Lost 
River. I also wish to state that it has always been in the mind of the land- 
owners of tlie present Horsefly irrigation district that when tlie Horsefly 
Re.'ii'rvoir .should be built that they could tlien make arrangements to supply 
the north and east side of Lost River lands from this re.sen-oir by gravity 
for said Horsefly Reservoir (now Gerl)er Reservoir). 

This district was origimilly named Horsefly, because we contemplated taking 
water from the Horsefly Reservoir (Gerber Dam). We now have the name, 
but nothing to do with said storage. The Government did nothing in ihe way 
of Imllding ditches for anybody up in this part of Klamath County until about 
the year 1922. when they began putting in the new Langell Valley Irrigation 
district, exceiit. of course, the construction of the Clear Lake Dam, the 
World War being largely the reason for the delay. 

(6) There were no contracts between the Government and the H"rsefl.v 
district for construction until the joint contract with the Government and 
Langell Valley district above referred to. 

(c) Tlie lands were principally held In private ownership, there bein'.: only 
a few acres of Government hind, held for the Care.v Act: and this land being 
entirely in the present Langell Valley district. 

(d) Settlement on these lands within the Horsefly district was already 
made, and most of the land was held in private ownership for many years 
prior to all this irrigation episode, and was lM?lng dry farmed and ranged 
to dt^th in larger holdings. There was some imiietus to settlement and some 
division of larger holdings in our Big Spring unit, unit 1, unit 2, and unit 3. 
Private lands sold for as high iis $W per acre In 1920 and as low as $10 per 
acre, according to location and suiierficial conditions. Since then there has 
been a lowering in land prices for raw land and a corresponding Increase in 
values of imtirovefl lands, some being sold for iJIOt) iier acre. 

(<•) Irrigation began tm a portion of this district In the year 1919. The 
charges for construction, on the start, Included only bond Interest and water 
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contract charges to about $1.50 per acre and operation and maintenance 
ebarges to about another $1.50 per acre. In 1922 we began to levy for bond 
principal payments, which raised construction costs to $2 per acre on the land 
then under irrigation. 

if) The record of payments has been good until about the year 1925; 
they began to drop off, and it has been a case of close figuring to keep up 
with our payments, principally because of idle acres. 

{g) Only once has the district sought to amend its water contracts and that 
was In the case of our joint contract for Clear Lake water, and on the grounds 
that spreading it over a 40-year term instead of a 20-year term it would make 
our per acre per annum for water contract less. Then, too, this was the 
same rate which was given to Langell Valley; that Is, to the term of payments. 

(h) This is the only amendment, and so far as our contracts for water and 
the price and terms thereof, there is no complaint. They are fair enough, 
but there would have to be some switching of water rights to enable us to 
take water now from Gerber Reservoir by gravity, as gravity water from 
Clear Lake Reservoir would not be available for any large portion of our 
lands, while it Is now for pumping. It is this pumping that we wish to get 
away from as far as possible, and also our bonded construction and interest 
charges, which are all payable within the next 14 years. Our i)er annum 
charge being now around $5 per acre, conditions will not warrant much over 
$2.60 per acre i)er annum in this country. 

PRESENT   ECONOMIC   .VND   AGBICCLTURAL   CONDITIONS   OF   DISTRICT 

(a) Three-fourths of the land now held by people who live here, but in two 
large tracts, many are not able to put their whole acreage under cultivation 
and some turn the water out on native grasses among the sagebrush in the 
attempt t<i recover a portion of their tux money. This helps them in the item 
of pasture, but is not an ideal way to get results. 

I attach a list of the nonresident owners hereto. 
(6) The total irrigable area for which we have water contracts is: 5,900 

plus 4,532 equals 10,432 acres. 
Alfalfa, average yield 3% tons, at average price, $10 $35 
Potatoes, average yield 100 sacks, at average price, $1 100 
Wheat, average yield 12 sacks, at (the Lord only knows)    20 
Oats, average yield 15 sacks, at average price, $2    30 
Barley, average yield 15 sacks, at average price, $2    30 
Rye, average yield 10 sacks, at average price, $1.50    15 

(o) Clover seed is raised successfully In small tracts, but 1 have not sufficient 
statistics to give information accurately. There should be and will be more 
such seeds raised. 

id) The land could be raised at least 30 per cent in productivity by better 
farming In the way of rotation of crops and more help in working the land, 
so that each acre would get better attention. 

Our farmers can not resist the temptation to farm all the land that tliey 
possibly can, and do it without hiring farm labor, which is high, largely because 
of more attractive wages in the lumber industry. 

(e) The character of cultivation has been covered as above; that is, it is 
not the best, not on account of ability or inability of our farmers, but because of 
general economic conditions. 

Facts relating to resident farmers as follows: 
(a) For the most part our farmers are capable and experienced in farm- 

ing under dry ranch conditions—raising stock, and producing butterfat and 
dairying; sheep raising, lambs and wool, etc. They have, for the most part, 
learned all that they know about irrigation right here on the ground in this 
district. It is the general mind of all resident farmers to give attention in 
the future to raising of plenty of permanent pasture and just hay enough to 
feed what stock they can keep on the farm, and sufficient grain for the hogs, 
chickens, anil other animals that the ranch will support. In other words, 
livestock is the game for this locality. 

(6) First cost of farm? This question can be answered only as to a gen- 
eral average, because this district has been built up on the unit plan, the 
units of which have come under irrigation from time to time, beginning in 
1919, and the last unit the dairy unit, received water in 1926.   The average 
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cost is about $20 per acre, and, assume the average uniiaid irrigation costs of 
about $25, the average farm carries a mortgage loau of $10 per acre, the 
greater portion of such loans being lield by the Federal Laud Hunk, of 
Spokane, at OVi Iier cent. Some are in the State Laud Board, of Salem, 
Oreg., at 7 ixjr cent, and some in joint-stock land banks at 7 per cent. Some 
of the Improved larms in the older units have a loan value of $40 and cau 
borrow thereon $20 i>er acre; the term of payment is around 30 years with 
the Federal agencies, and the State loans 10 years, with the privilege of 
renewal, in the case of the land board, while the World War Veterans' State 
Aid Commission have h>ans for about the s;.mc term as the laud'bank, but at 
4V4 per cent. 

'(f) This Question is pretty well covered in the above answer: then- is re- 
maining only tliose instances of unpaid taxes on which the interest is 12 per 
cent, and some of our farmers have livestock loans of which 1 am not able 
to report only approximately—about an average of $500, secured on chattel 
mortgages. 

id) The average residence farmer has a 5-room dwelling house of frame 
<wnod) construction, value $1,200, garage .$200, cellar .$200, barn $500. and 
machinery for farming 160 acres value<l at approximately $1,000. 

(r) The average resident farmer does not need credit if he could di.spose 
of his surplus holdings and have more favorable charges ix'r acre per annum 
for irrigation. Those who might come in to farm this land would need credit 
unless they came with funds to flnauce themselves while getting their land 
Toady for revenue. The livestock and dairy farming is now being practiced 
l>y resident farmers to the best of their al)ilily under the conditions, and no 
changes are desired or advisable other than securing more people to work the 
land and more favorable terms on water pa.vments. This reiluction would per- 
mit the amount saved thereon to be invested in livestoclc, e(juipment, and 
further improvement. 

(4) The most suitable size of holding in this district for the average farmer 
In the livestock business, including dairying, etc., would be 160 acres, of 
which he should seed to permanent pasture grasses alioul 80 acres and diversify 
the rest Into such crops as may prove the most profitable. When thus handled, 
.so that the farmer would not have to seed more than 75 acres annually, one 
man could handle this much after he gets shapetl-up for it. Ten-acre tracts 
would 1)0 all right tor laborer home sites, where one could keep a few cows, 
chickens, and pigs for their own use, and a little side money, the man having 
part-time employment in our sawmills and box factory. 

. (5) Raw land right near Bonanza can be had for $30 per atrre, and a mile 
or so out for $20, while further out it may he had for $10. In all cases the' 
purcha.ser a.ssnmes the unpaid balance of irrigation obligations. 

(6) There has been no great demand for land since 1925, and no cash sales 
to .speak of except right near the town in small tracts for hoirfe sites. There 
has been a number of trades made during tlie last year, some of which brought 
better farmers and were heltiful to the district, and other trades took away 
some of our good farmers, and this land is not being t)roperly worked. The 
net result of such tradings have left the district just aliout where it was. 
Owners of land would not be above to advance capital for improvement: the 
Only help they could extend would be a fair amount of credit on the pur- 
chase price of land. Local capital has already invested itself to about the 
cai)acity thereof in the development that is already here. Nearly all of our 
bonds are held by people who live in Klamath County. 

(7) Cost of developing new land? For the most part the new land available 
would \>e those lands farther out, which are still in aigebrush. 
(o) The.se could be had at first cost of $10 or $15, equals $2,400 
('6) Cost  of  leveling  and  ditching and  clearing.   .$10     1,600 
(c) Hou.se.  barn,  garage,  cellar, poultry house,  sheds,  and fencing..    2,500 
(d) Farm machinery     1,000 

' Total for 160 acres     7, 500 

(a)  An 80-acre farm would cost: 1,200 
(Ji)  Co.st of leveling and ditching and clearing, $10  800 
(c) House, barn, garage, cellar, poultry house, sheds, and fencing  1, 750 
(ji)  Farm machinery  750 

"        Total for 80 acres    4, 500 
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(8) Credir aTailabIc: If by this is meant the credit that would be extended to 
individuals in development of their holdings. 1 do not have positive knowledge 
of any such at the present time under present <'onditii>ns. The BVderal I^and 
Bank does not wish to loan money for this work, where the per annum charges 
for irrigation are so high, liut I think that they would if they had assurance 
that this could and would lu' changed so that the l>orrowers would be certain of 
making their installment payments. I do not know of any private lending 
agencies that are putting out money for farm o[)erations, either here or else- 
where. However, I feel certain that capital is looking for a job, and if it can 
be assured of its return on investment capital will be available for this In- 
dustry the same as others. 

(9) Klamath Falls and Klamatli County can take our butterfat output for 
.some time to come, and San Francisco and Portland hamlle our bet'f. i)ork, 
mutton surplus, while our wool is usually purchased by Boston buyers. Our 
surplus hay crop finds a good market, usually at htune, f(ir hgorse food in the 
lumber camps and road-improvement work; also, the range she<^p and cattle 
feed around here in wintertime.   There is a good demand for hay. 

(10) Transportation facilities: Since the year 1925 there has been great 
imix>lus to road building and we now have good roads for the greater portion 
of our county. State liighway.s. market roads, and county roads reaching every 
settlement and in pretty good shai)e. We have also tha Southern Pacific and 
Great Northern into Klamath Falls, and tlie O. C. & E. from Klamath Falls to 
Bly. which pa.sses us at Dairy on the west, about 7 miles from Bonanza, and 
this point is our railway loading station. These are favorable for rapid 
development. 

(11) Financial obligations: 

OutstJinding bondetl debt, at 0 per cent interest $125,000 
Payable as follows: 

Julv 1, 1929 (paid)  $3,000 (123,600) 
Jan. 1, 1930  8, TOO 
Julv  1,  1930  2,0tW 
Jan. 1. 1931    «. TOO 
July 1, 1931  1.700 
Jan. 1, 1932  8,000 
July 1, 1932  800 
Jan. 1. 1933  9.000 
July 1, in:W-.  900 
Jan. 1. 1934  8.500 
July   1,   19,34  100 
Jan. 1, 1935  7,600 
Jati. 1, 1936  7,800 
Jan.   1,   1937  9. (X)0 
July   1,   1937  .500 
Jan. 1, 1938  9,000 
July 1, 1939  300 
Jan. 1. 1940  9,000 
Jan. 1. 1941  9, (XX) 
Jan. 1,  liM2  9,000 
Jan. 1, 1943  5,000 

Total  127, (K)0 
Less amount  (in oflloe safe unsold)      2,000 

125, 600 
l^ss amount  paid July       3,000 

JS'et  ainouMt  outstanding     122,600 

United States contract obligations as follows: 
First contract, balance due .$18,876. payable in 22 semiannual installments 

«)f .$858 each. This contract was for Irrigation water and construction for 
4,-. )0 acres. 

Third contract for water and construction, balance due $8,580, pa.vable 
Pecember 31, 1929: two payments, June 30 and December 31, .$.390; balance 
|)a.vable in 28 installments of .$292..50 each. .1(8,1 SK). 

The second contract for 2,100 acres and the fourth contract for 2,432 acres 
ttdditional was amended to one contract for 4,.">;12 acres, pa.vable as shown in 



206        ECONOMIC  SURVEY  OF  CERTAIN   IRRIGATION  PROJECTS 

the following statement, and is known as the Joint contract with United States 
Reclumution Service, Laugell Valley, and Horsefly irrigation district. 
The total original obligation of this joint contract was $115,780.31 
On which we have paid two installments of $1,157.86 each        2, 315. 72 

Balance to be paid    113, 470. 59 

Fir.st 8 payments of .$432 20, June and December        3,473.80 
Next 20 payments of $1,157.86, June and December      23.157.26 
Next 50 payments of $1,736.79, June and December      86, 839. 73 

Total. 78 payments in 39 years    113, 470. 59 
Summary of Government obligations: 

Balance to be paid on first contract    $18,876.00 
Balance to be paid on  third contract        8,580.00 
Balance to be paid on joint contract    113, 470. 59 

Total of water construction contracts    140,928.69 
We are also obligated to i)ay to the Government a perpetual operation and 

maintenance charge of 8 cents per acre on 5,900 acres embraced in the first 
and third contracts and the actual cost of operation and maintenance on the 
joint contract for maintenance of the Clear Lake Reservoir, which amounts to 
about $200 per year. 

Onr average annual payments to the Government are: 
Construction $0.30 
Operation  and maintenance      .08 
Annual bond-retirement fund    1. 00 
Annual interest fund      . 75 

Total bond and contract fund levy    2.13 
Plus 10 per cent for estimated delinquencies      .22 

Total    2.35 
Our average annual operation and maintenance as follows: 

Overhead and administration $0. 32 
Power for pumping     1.00 
Pump tenders and operation and maintenance of pumps and motors-     . 10 
Ditch tenders and operation and maintenance of ditches, flumes, 

etc      .15 

Total    1.57 
Plus 10 per cent for estimated delinquencies      . 16 

Total operation and maintenance expense    1. 73 

Total per acre annual charge    4.08 
The operation and maintenance charge will be larger yet when all the lands 

are using water, because we will have to pump more. 
The average State and county tax Is about 25 cents per acre. 
(12) Our only large creditors are the  bondholders and  the Government. 
I think that the bondholders would Impound their bonds for par payment 

if the Government would take up our present con.struetion and discharge our 
small bonded debt. The only concession that would then be needed would be 
on the part of the Government, that it would do the work necessary for this 
change, add this cost to our remaining bond cost, and let us pay the whole 
bill over a term of 38 or 39 years, corresiwndlng with our joint contract for 
water. 

The foregoing is in answer to a general outline of economic conditions of 
certain irrigation districts as applied to the Horsefly irrigation district, whicli 
outline has been sent to us by Hon. R. R. Butler, Congressman, and was pre- 
pared by the honorable commissioner, showing what facts and conditions In 
general should be brought out. 
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There is a condensed synopsis following, which covers in a coudensed fonn 
the economic aspects of the Horsefly district. 

I have been authorized to make this report for this district by order of the 
board of directors, and It is made In furtherance of our resolution of May 20, 
1929. 

Respectfully submitted. 
WM. F. B. CHASB, 

Secretary Horsefiy Irrigation District, 
Box IKS, Bonanza, Oreg. 

SYNOPSIS OF BCWNOMIO 8UEVEY OF THE HOB8EFLY IRBIOATION MSTBICT 

(1) Have the economic and social benefits of this project justified Its 
construction? 

Answer. Yes. By Its construction other development has been accomplished 
and other irrigation lands reclaimed. The people have been able to acquire 
farm homes and make a living. It has helped to build good roads and made 
possible the coming of l)etter rail facilities. It has helped, by having farm 
produce here locally, to st mulate and lower the costs of logging, milling, and 
handling of the lumber industry, and has been one of the large items of develop- 
ment of this part of the Klamath Basin. If it had not been undertaken, 
other projects would not now be built and this portion would still be In sage- 
brush as a jack-rabbit reserve. 

(2) What are its opportunities and what are the profitable crops? 
Answer. Its opportunities lie in the raising of livestock and dairying, supple- 

mented by small farming for home sites by employees of other Industry. Its 
profitable croi)s are bay and permanent pasture grasses, grain, and potatoes, 
and grass seeds. 

(3) How much of the unsettled, undevelojted land is sufficiently productive 
to justify settlement under present agricultural conditions? 

Answer. All of it, provided the annual charges could be reduced. 
(4) How far has delayed settlement been affected by— 
In) Defects of soil?    None whatever. 
(ft) Climatic conditions? Perhaps to the extent of 10 per cent, because 

l>eople do not or have not considered that in this elevation we must confine 
oui-selves to grass crops and hardy plants and vegetables not affected by 
summer frosts. We have a short, rapid growing season, which Insures good 
crops of this character If people would only not try impossible things. Peaches 
and pears are not a success In these parts, but berries are grown by many 
people, find are of fine quality. 

(c) Remoteness from developed communities and lack of markets? None 
at present, but there was some hindrance at the start. There is a good 
market for everything that we can raise, at prevailing prices, but these prices, 
especially for potatoes, could and perhaps will be better. 

((f) Lack of capital on part of settlers? This feature, where it has affected 
anyone* has prevented his going into the business altogether, which would be 
100 per cent. It has affected the resident landowner In his own operations to 
about 50 per cent; that Is, he could have done twice as well if he could finance 
his undertakings at reasonable rates. 

ie) Water charges? Those have affected settlements the last four years 
to a large degree: perhaps 50 per cent of prospective purchasers have been 
scared away by water charges. 

(f) Local taxation? This is not very high when we consider the benefits 
from trood roads, schools, and public service. I hardly think that this Item 
has kept anyone from settling here, and our schools have brought people into 
this locality. 

(!7) Lack of cretiit? This lack of credit is closely connected with the ques- 
tion of capital, above answered: however, I might add that all credit Is founded 
ultimately on faith in the ability of the irrigationlst to pay, and lately there 
has been little such faith in evidence, not only in matters relating to the irriga- 
tion farmer but also all farming. It has affected this illstrict In the sale of 
bonds and in getting the work finished as soon as it .should have been to enable 
tlie present landowners to work their land. etc. This lack of faith in farming 
has affected all. I can not say how much. The rest of the i)eople do not seem 
to realize that the farmer is a customer for other Industries. 

102-f()ft—30 14 
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(h) Health conditions? Insect pests and plant and animal diseases^ 
Health conditions are good, and this community is not Itothered with insect 
pests or animal diseases. 

(5) Can the irrigation payments required under present conditions be made 
by the people now on the project? 

Answer: The people now on tlio project can just barely make their own 
payments on their own land, but this is not sufficient. The payments on the 
unoccupied land must also be made. Thi.s land must be put to work under 
conditions which will insure full payment for all cljarges. 

What is being done in the way of settlement of delinquent lands? 
Answer: We. the di.stri<'t. are foreclosing on such delinquent land, taking 

title to same, and will sell to prcspective .settlers at n reasonnl>le rate. This 
will not take place very rapidly uidess we can assure settlers of a reduced, 
acreage charge per annum. 

Should the Hurean of Reilamalion be given authority to acquire tilie to haul 
througli purchase of tax cei'tificatess and thus become an active settlement 
agency ? 

Answer: No. I think it would be better to let the district take title and sell 
to purchasers direct in the case of tins district. There would not be enough 
of such business to justify the l)usiness involved. 

(0) If more construction work is asked by the project water users, what 
will it cost? Is it needed and will it be paid for in accordance with the 
reclamation act? 

Answer: In order to get gravity water for the lauds on the north and east 
side of Lost River the following ditch changes involving additional construction 
would bf necessary: 

First, a new ditch would have to be built from the i)reseut Langell Valley 
North Canal down to the Big Springs pumping plant, and then our pre.sent Big 
Springs high-line ditch running west would have to be enlarged to carry 67 
second-feet around to tlie beginning of tlie Dairy-Yonua Canal of tile Ilor.setly 
di.strict. Our engineer estimates that lids can be done for .fOT.CRK). Then the 
north canal of the Langell Valley district would have to be enlarged to carry 
this extra water, or else their high-line ditch, which is not yet built, could be 
now con.structed jointly with our added reiiuirements, and accomi)lish the same 
or l)etter results in that it would be easier to liaiidle in administration and 
also it would obviate the making of a d<ep cut for use on tlie McConibs ranch. 
I do not know how much this or these changes would cost, but I should think 
that our portion would not cost more than $05,IX)0, or about $132,000 for a 
comi)lete delivery change for us from the diversion at Miller Creek to tlie 
connection with the Dairy-Yonna Canal, 

There would have to be some .switching of water rights, as we would then 
be using more stored water and less of the natural flow of Lost River and the 
Big Springs, but inasmuch as we should have credit for what we have already 
paid on these waters, our net additional cost on account of water alone should 
not be very large, as this surplus water that we would give up would take the 
place of stored waters tliat are used below here ou the Tule Lake lands and 
other lands of the Klamath project. 

While the district is making this change there should be .some more work 
done on our Buck Creek drain, and two or three smaller drains that need deep- 
ening and dredging out. perhaps to the extent of $8,0(X1. 

Then .some of the larger pumps fnmi the north side of Lost River should be 
moved over to the south side of Lost River to supply 3,732 acres remaining In 
units 1. 2. 3. 4, and Bunnel lands. 

A larger canal to connect up unit 2 and the Buiniell unit should be constructed 
for one of these pumping plants with a bigger pump and higher delivery, as 
the Bunnell unit has never been fiilly completed for higher delivery to upper 
lands; this would cost for ditch only about $2,000. and moving and installing 
pump !i!.'}<H). 

One of the present Dairy-Yonna pumps, the TOO horsepower, should be move<l 
to the Lytle Horn unit No. ."J. The cost of changing pumps would be only 
,$,'500. As we have all the puraiis and pipes here available, there would be 
no netv pumps to purchase. 
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Summary of estimated total costs: 
On account of gravity north of Lost River $132, 000 
Improvements of drainage facilities        8.000 
Improved ditch for unit 2 and Bunnell unit        2. 000 
Changing pumps in same  500 
Changing pumps in unit No. 3, Lytle unit  500 

Total additional costs    143.000 
Plus price of our unpaid district const (bond debt)     122, (iOO 
Plus our present water contracts     140.536 

Total estimated cost of district after change     406, 136 
I am estimating the new water costs on the basis of the old water costs; 

the.se might be a little higher, but not very much. 
This would make a Government obligation of around $40 per acre to be paid 

in 38 or 39 years to correspond with our present joint contraci in Langell 
Valley, and the payments on construction to the— 

Per acre 
Government  would  be around .$1.12 
Government   operation   and   maintenance   of   storage   facilities   would 

be       .07 
Or a total construction charge payment and operation and maintenance 

to U. S. Reclamation Service of     1.20 
Our own district operation and maintenance would be reduced to not 

more than     1. 00 

Making a grand total for water payments and service    2.20 
This change Is needed, and it would be paid for as explained in the preceding 

outline. It would give the land a chance to pay its way, and gave the owner 
a chance to live and prosi)er and be helpful to the rest of this country who lias 
cooperated with him in fjiith for the future. 

(7) How much capital is required to purchase a farm of unimproved land 
and bring It to full production? 

Answer: For a 160-acre farm it will cost $7,500 to bring to production and 
have a suitable home and improvements. He should have at least $3,W)0 for 
the initial investment and a credit of at lea.st $2,500. 

For an 80-acre farm he sliould have at least $2,000 and a credit of $2,500, 
for it will cost the small farmer just as much for suitable home and buildings 
as the larger farmer. 

(S)  Who should furnish this credit? 
.\nswer: Tlie Federal Land Bank or the Muxllinry credits agency should 

furnisli this credit, or go out of tiic business .iiid let others do it. 
(0) Tlio Interior DopMrtmcnl .should 1)0 given suHlcient funds for the im- 

provement of farm practices on reclamation-projects lands to lns\ire tliat farm 
operations on such lands would be carried on in sueli way as to insure good 
practice and best returns, and repayment to the Government of reclamation 
costs. Tliey should have this fund on the same terras as that given to the 
Agricultural De'pnrtment, never to be repaid otherwise, then simply in making 
this ciiiuitry more priKsjierous and happy and creating incomes on which wo all 
could   p:iy   an   income   tax. 

Men .schooled in the general practices of agriculture should be assigned from 
the Agricultural Departuieut, after acquiring such skill and knowledge, to 
these labors and paid out of said fund dinvtiy by the reclamation commissioner 
with iii)prov.il of the Interior Department. 

In other words, there should be a cooperative unit between the two depart- 
ments for this purpose, for the next 40 years, at least. 

The Agriculture Department is public teacher and it should teach in any 
district where the jieople requiri', and the wages come from the same source, 
no matter who bands over the check. 

(10) There w<mld be no advantage In turning this district over to the 
State for development and settlement, but there is no reason why tlie State 
would not assist in such settlement through the State chamber of commerce 
work that is now being carried on. 
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(11) I liave no recumiuendations as to changes of the laws and practices 
of the Bureau of Keclamation, otlier tliau that in paragraph 9; If a change 
is necessary to Insure good farm practice on irrigation projects, then It should 
be made. 

In the particular case of this Horsefly district, and the old bonds that have to 
be taken care of. I wish to obsiTve that the reclamation fund would not 
suffer In taking care of these old bonds, for the reason that there is constructed 
already ditches, drains, flumes, and pumps paid for that would fully represent 
a value equal to the outstanding bonds, and the district would repay this 
bonded cost to the Government Just the same as If they had furnished these 
facilities in the first instance. 

GEM IRRIGATION DISTRICT, IDAHO 

(By B. E.  Stoutemyer.  District  Counsel,  and  W.  W.  Johnston,  Associated 
Reclamation  Economist.   Bureau  of  Reclamation) 

HISTORY 

The Gem irrigation district was constructed as a private enterprl.se under 
the district form of organization. The project as originally promoted Included 
the construction of a power plant at Crane Kails, from which it was proposed 
that cheap power would be furnished for pumping water from Snake River 
to the lands of the district. 

The promoters of tlie pioject encountered diflicultles In the construction of 
the proposed <lani across Snake River and the power plant was abandoned 
and the plans modified to provide for purchase of power from the Idaho 
Power Co. The pumping plants were constructed, however. an<l caiia's and 
laterals built for the distributicm of water to the lands of the district. 

The pumping lift in this district Is a very high one and the project Is feasible 
as a pumping project only in the event that very cheap power can be secured. 

The lands under the canals now operated by the district, together with 
about an equal amount of land lying above the present canals and now in- 
cluded In the district boundaries, ran be irrigated by gravity from the Owyhee 
project. The Gem district as now organized includes practically all of that 
part of the Owyhee project located In the State of Idaho, approximately one- 
third of the project. About one-half of the lands now included in the illstrict 
boundaries lie under the existing canal system and about half thereof above 
the existing canal system. The district as originally organized was confined 
mainly to the lands lying under the existing canal system, but the higher 
lands were brought Into the district by petition and consolidation proceedings 
about the time that the Owyhee project was initiated, in order to comply with 
the requirement that the payment of the cost of the Owyhee project be assured 
by contracts with irrigation districts. 

Assessments for the payment of the outstanding bonded and warrant in- 
debtedness of the district are chargeable oidy to the lands Included in the 
district at the time that such indebtedness was incurred, namely, to the old 
lands lying under the existing canal .system. 

It appears from early records that the business of the districts was carried 
on under very adverse conditions, relying on water for irrigation pumiied 
from Snake River, using electric energy furnishe<l by the Idaho Power Co. 
to drive the pumps. The power charges ran well over $100,000 a year for 
several .vears. Various attempts were made by the district to secure power 
elsewhere at a dieaper rate without success. 

The State of Idaho held about 8.000 acres of land in the heart of the dis- 
trict, a part of which was farmed with water pumped by the district's pumps, 
and considerable sums of money were lost to the district from the fact that 
the State land conid not be held for unpaid assessments or water charged. 
Some years later several thousand acres of this land, together with other lands 
in the district, became seeped to such an extent that It was unfit for 
cultivation. 

When the agricultural slump of 15120 and 1921 struck the district it resulted 
In many of the settlers leaving their holdings to .seek a means of livelihood 
elsewhere. However, some of the older .settlers <«ntinued to hold their lands 
and other settlers came to the district and acquired farms. 
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In 1023 the district entered into negotiations with the Government witli a 
view to obtaining cheap jwwer to enable the district to continue operation. 
TTiese negotiations resulted in the suggestion that a power plant be con- 
structed at the Black Canyon Dam and power generated there for the use of 
the district, and in November, 1924. n contract was entere<l Into between the 
Government and the dLstrict for the purpose of furnishing power from the 
plant to be constructed by the Government at the Black Canyon Uam. 

The approprhitlon bill passed by Congress providing the funds necessary for 
the construction of tlie i)ower plant was made conditional upon the making of 
a contract under which ^the creditors of the district should subordinate their 
claims against tlie district to the claims of the Government for furnishing 
such power. The appropriation was also made conditional uiion a contract 
•with the district under which the district should pay annually 5 i)er cent upon 
the cost of the jwwer plant, a reasonable depreciation charge to be deter- 
mined by the Secretary of the Interior (afterwards determined to be 3% per 
cent on the power plant and 5% per cent on the transmission line), and the 
cost of operating and maintaining the works. 

The district .secured such subordinating agreements from over 90 per cent of 
its creditors and also secured anotlier agreement whereby the creditors agreed 
to accept the sum of $350,000, plus some contingent payments, in full settle- 
ment of the district's bonded and warrant Indebtedness, which amounted with 
Interest at that time to about $1,600,000. Tt was contemplated at the time that 
this agreement was secured from the cre<litors that the necessary funds might 
be secured either by the sale of refunding t>onds. If that should be found 
feasible, or by the sale of tlie district's canal system to the Government to 
serve as part of tlie lateral system for the Owyhee project. 

It was estimated at that time that the average cost per acre of providing a 
lateral system In those portions of the project where no existing ditches were 
available would be about so much per acre as would be Involved in the payment 
of the $3.50,000 for the canal system of the Gem district to serve as a lateral 
system In that area. The option given by the creditors of the district to cancel 
the $1,600,000 of indebte<lness upon the payment of $3.50.000 expires in Sep- 
tember, 1929, and it is now apparent that the district will not be able to take 
ti|) this option. 

At the time that the option was secured from the cre<litors of the district an 
•option was given to the Government by the district, under which the Govern- 
ment was given the right, at its option, to purchase the canal system of the 
<ll8trict for .$3.')0.000. It was later decided by the department to reJeA this 
option, and the district then made efforts to se<-ure the money elsewhere and 
authorized the officers of the district to issue refunding bonds for this purpose. 
The best offer which the district was able to .secure for such bonds would net 
the district only about 60 i)er cent of the par value of the bonds. It appeare<l 
to the ofllcers of the district that a sale of refunding bonds on such terms 
-would not afford the relief re<iuired, and it was also thought that the sale at 
snch a price would he in conflict with the requirements of the Idaho statutes. 

Contracts were made between the United States and the Gem irrigation dis- 
trict and the other Irrigation districts of the Owyhee project providing for the 
construction of the project and the payment of the cost thereof by the distrlctR 
In lieu of the purchase of the existing canal s.vstem of the district, it was agreed 
in the contract between the United States and the district that the old lands 
of this district and of other districts similarly situated would be allowe<I a 
<lilTerentlaI of $15 an acre on account of the use of tlieir existing canal system 
fls a part of the lateral system of the project, to wit. the old lands of this 
<listrlct and other districts having rigiits in existing canal systems which 
•could serve as a part of the lateral system of the Owyhee project would be 
allowed a sufflcient credit on account of such existing canal system to make the 
charge against such old lands $15 an acre le.ss than the charge as.sessable 
against the new lands which had no existing canals. 

The Gem district has been very well nianage<l during recent years, and as a 
result of the good management on the part of the district officials and the coop- 
eration secured from the State and Federal Government the district has been 
able to solve .several of the most serious difficulties which confrontwi the district 
flt the time that its power contract with the Goveniment was made. 

The district has met its payments to the Government very promptly and with- 
out default, and for this purpose has levied and c(>ile<-ted a higher operation 
and mainteuanc« charge than any other Idaho dlsttict which is under contract 
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with the Government.   The amounts paid by the district to the Government for 
power were as follows: 

1920  $42.000. 00 
1927     46, 529. 61 
1929     46, 331.14 

At this rate the Gem district will have paid to the Government the total cost 
of the Black Canyon power plant in about 12 years. 

The natural flow of the Fayette Iliver is insufflclent during August and Sep- 
tember in low-watev years to operate the Black ('anyon power plant to a 
sufficient capacity to supply the full requirements of the district, and on this 
account the district secured supplemental jKiwer from the Idaho Power Co. in 
1026 and 1928 at a charge of $17,027 in 1926 and .i;i:i,22<i.30 in 1928. It is 
undei-stood, however, that the district claini.s an offset against the [xiwer com- 
ijuny which will c-aiicel a large part of this indebtedness for power fnrnished 
by the company in 1926 and 1928. Under the Idaho law power plants u.sed in 
part for furnishing power for irrigation pumping are exempt from taxation ns 
to tile pro|X)rtionate part theteof used for such irrigation purposes, providetl 
that the amount of such tax reduction or rebate is applied as a credit on the 
bills of the users of the irrigation power, the theory being that such portion of 
the jiower plant used in furnishing power for irrigation and the power used in 
furnishing the necessary water for irrigation purposes constitute a part of the 
water right and therefore are already taxed as a part of the value of the 
irrigated lands supplietl with water in this manner, and therefore should be 
exempt from taxation on the same theory under which irrigation canals ale 
exenrjjt from taxation under the Idaho law. 

The power furnished by the Idaho Power Co. in 1926 and 1928 was furnished 
tinder the terms of the 3-party cdiitract between the United Stales, the district, 
and the Idaho Power Co., under which the power company is obliged to furnish 
surplus power to the district when needed by the district, provided the company 
has such sur))lns power available and not required for other use. I'uder tlie 
terms of this contract, where the company has a power plant or plants available 
which arc not being operated, the district is entitled to power from such plants 
uiKin pa.\ing the cost of oiierating the same. This is understood to be the basis 
ui>on « hich the charges of the Idaho Power Co. were made against the district 
in 1926 and 1928. 

The power company now has a connecting line between its Idaho system and 
the sll-sleni of the T'tah Light & Power Co., by means of which the .suii)lus power 
of the Idaho Power Co. can be transmitted into the Utah territorj'. This inter- 
connection is likely to eliminate the availability of surplus power on the system 
of the Idaho Power Co. 

The menace of a possible iJower shortage and resulting water .shortage in the 
distiict will be removed, however, upon the completion of the Deadwooil Reser- 
voir, which is expected to be available at the beginning of the iiTlgjition season 
of 1931. Upon the completion of the I)eadW(K>d Reservoir the Black Canyon 
po\^er plant can lie operated to full capacity throughout the irrigation season 
and will be able to provide about one-third more power than is required for the 
needs of the Gem district, and this power can be fuinished then to some of the 
pumping districts in the Oregon portion of the Owyhee project, and the pay- 
ments .secured from this source would tend to reduce the amount required to 
be i)aid by the Gem district to provide the 5 per cent of the cost of the power 
plant, the 3'/-.. per cent and 5% per cent for depreciation, and the cost of 
operation and maintenance of the power plant. 

The charge for power from the (lovernment ixnver plant Is about one-half 
of what would be reiiuired under the power company rates, and this reduction 
in the cfist of power has einibled the district to continue operation and to 
make some progress in solving some of the most serious difficulties of the 
district. Great cretlit is due to the district management for the progress 
which the district has nmde in the solution of several of its most serious 
difficulties, among others the drainage V)roblem which threatened a large part 
of the lands of the district and tlie no less serious problem presented by the 
existence of 8,000 acres of untaxable State lands In the heart of the district. 

DRAINAGE 

The drainage work done by the district has been carried on on a cash basis 
and at a remarkably low cost per yard of excavation.   The drains have proved 
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very successful In drnlning the Innd, nnti about half of the required drainage 
system has now been Cdinpleted. The remainder of the i-e<iulred drainage 
works can be constructed by the district in the same manner, and the district 
la proceeding with this work at a rate which will complete the drainage system 
before the gravity water becomes available from the Owyhce project. In 1924 
there were a little over 12,000 acres in acttual cultivation in the district. 
During the next few years the entToaclinient of seepage conditions became 
so great that some 5,000 acres were in danger of being abandoned on that 
account, which would 8(X)n have resulted in depriving the district of revenue 
to such an extent that It would have been impossible to continue to operate. 

The district has acquired considerable land by virtue of tax deeds and 
otherwise, which it put urM)n the market, with the result that it secured 
enough money to enable it to purchase a dredge and begin drainage operations. 
The Government cooperated by selling a used dredge to the district at the 
book value (cost less depreciation). This dreilge, being available on the Boise 
project and in good condition, was secured by the district at a lower cost 
than would have been possible If the district had been obliged to purchase 
a dredge and ship the same in from some other source. 

Tli(> actual digging of drainage canals was begun in the fall of 1926, and 
since that time 24 miles of drainage canals have been constructed. The dis- 
trict report that this re(|uired the excavation of 1,515,128 yards of dirt at a 
cost to the district of $70,2(50.80, or 4.(5 cents per yard, and resulted in the 
reclamation of 5,100 acres of land. This Is a remarkably low cost per yard 
and Indicates good management and strict economy. 

The drains constructed by the district, in addition to reclaiming and pro- 
tecting the lands under the district canal system, will also provide outlet 
drains, when the same are later needed, for the higher lying lands in the 
Owyliee project which are not now irrigate<l. A flow of about ."lO second-feet 
of water has been developed through the drainage ditches, which is, being 
used for the irrigation of the lower lying lands of the dL-^trict. The district 
offlclals believe that on the completion of the drainage system sufficient drain- 
age water will become available to furnish irrigation water for about 8.000 
acres of land. This will be of material benefit to the entire project in sui)- 
plementlng the water supply from the Owyhee Klver or reducing the demand 
upon that supply. 

The ability of the district to carry on this drainage work witlumt Issuing 
bonds or incurring Indebtedness, and at the same time to make heavier pay- 
ments to the Government than are being made by any other district in this 
vicinity, speaks very highly both for the ability and integrity of the district 
management and the productiveness of the district lands. This district Is 
believeil to be considerably above the average, both In the ability of its mau- 
agenient and in the fertility and productiveness of most of the" lands of the 
district. 

The district proposes to extend its drainage system by the construction of 
25 miles more of drainage canals, involving tlu- excavation of 1,300.0(X) yards 
of dirt, at an estimated co.st of about $60,000, which it is estimated will reclaim 
about 5,250 a'-res of land. 

A nuip of the district showing the drainage canals heretofore c<mstrucfed by 
the district and the ad<litlonaI drains to lie hereafter cimstructed is attached 
to this report. 

During the .<amc time that the district has prosecutetl the drainage con- 
struction referred to above it became neces.sary to enlarge some of the district 
canals and to con.struct new laterals and diverslon.s, replace siphons and llume.s. 
Install pumps, and construct crossings, at a cost of alwut $40.0(X). This work, 
together with the drainage work, has been (h)ne without making any si)eclal 
levy or adding to the indebtedness of the district. 

On the basis of the cost of the water rights of the Owyhee proje<t the 
drainage water developed in the drainage canals constructed by the district 
would be worth more than $350,000, and will relieve the irrigation works of 
the Owyhee project from the burden of supplying water for several thousand 
acres of land. As the lands supplied from this source will contribute toward 
the payment of the cost of the Owyhee project the same amount per acre as 
the lands supplied directly from the Owyhee reservoir, this drainage water 
sujiply .should l>e of material advantage to the project. 

The e-stimates for the Owyhee jiroject are understood to include about 
$1,000,000 for drainage ctmstructlon on the project, and this cost of the drains 
to be provided by the United States in connection with the construction of the 
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project will be paiil pro rata by the various districts included in the project, 
Inchuliiig the Gem district. It would, therefore, appear that if the Gem dis- 
trict pays a pro rata .share of the cost of providing drainage for the other parts 
of the Owyhee project, and al.so provides its own drainage system at it.s own 
expense, iucludiug drains available as outlets for the drainage system of the 
higher lands, and drainage water which will replace water which If furnished 
from the proje<,-t works would require an investment of about $300,000, there 
will be certain equities in favor of the di.strict which would justify some ad- 
justment in the present contract, either in the way of relieving the old water- 
right lands of the district from the obligation to contribute to the drainage 
system to be provided for the new lands of the Owyhee project or In the form 
of some kind of a credit or adjustment with reference to the district payments. 
The adjustment later suggested in this report would provide an equitable con- 
sideration for the drainage work done by the district at its own expense and 
the use thereof as outlets for the drainage works to be later provided for the 
new lands of the Owyhee project and for the use of the water supply developed 
In the drains constructed by the district. 

STATE LANDS 

The existence of some S.OOO acres of nontaxable State lands in the heart of 
the district presented another problem almost as serious as the seepage prob- 
lem. The cooperation of the State has enabled the district to place this land 
In the hands of settlers who are meeting their water payments to the district 
and whose lands are subject to taxation upon the same conditions as other 
lands. The elimination of the 8.000 acres of nontaxable lands Is a long step 
in the direction of putting the district in a solvent condition. 

LAND OWNEBSHIP 

The Gem district as now organized Includes within Its boundaries approxi- 
mately 50,800 acres of land, of which approximately 26,800 acres Is under the 
present canal system of the district and approximately 24,000 acres lies above 
the present canal system of the district but under the canals to be provided 
from the Owyhee reservoir. 

Of the 26,800 acres under the present canal system of the district, approxi- 
mately 19,500 acres are in private ownership, approximately 6,000 acres are 
owned by the district, 800 acres are State lands, and 500 Government lands. Of 
the 24,000 acres within the district boundaries above the pre.sent canal system 
of the district but under the projmsed irrigation works of the Owyhee project, 
approximately 9,173 acres are in private ownership, about 7,000 acres State 
lands, and alwut 7,8<X) acres are Government lands. 

Not all of this acreage, however. Is irrigable. Of the 26,800 acres under the 
present canal system of the district, the district officials estimate that approxi- 
mately 17,000 acres will be irrigated, and tlie acreage now being actually 
Irrigated is understood to be about 14,000 acres. 

LAND SALE PRICES AND TEBMS 

Very little privately owned land has changed hands in i"ecent years. Through 
the cooperation of the State, the district acquired title to most of the 8,000 
acres of untaxable State land located In the center of the district and has 
been quite successful in tlie sale of this land to .settlers, most of whom are 
local people. The district has sold about 7,000 acres at prices ranging from 
$2.50 an acre to .$.5(i an acre, the higher priced land being land which has lieen 
somewhat Improved under rental contracts or former sale contracts. The tenns 
of payment were 25 per cent at the date of sale, balance to be paid in five 
annual installments, beginning two years from the date of sale, with Interest 
on deferred payments at the rate of 0 per cent per annum. 

SETrTLBMENT 

The success of the district in the sale of the 7.000 acres above referred to leads 
the district officials to believe that the new land can be sold by the district 
organization at from $10 to $20 an acre as rapidly as It can be furnished with 
an adequate water supply. 
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OPEaAnON  AND  MAINTBNANCB 

Operation and maintenance charges have been at the rate of $7.50 per acre 
per year for the last eight years.   Collections have been very good since 1924. 

CHOPS OBOWN 

The principal crops are alfalfa, clover, small grain, com, and potatoes, the 
estimated value of crops being from $30 to $60 an acre. 

BUILDINGS  AND  BQtnPMENT 

Nearly all buildings are cheaply constructed. Farmers cultivating large tracts 
of land are usually well equipped with farm machinery, including tractors. The 
smaller farms are not so well equipped. 

CREDIT 

Banlcs in surrounding towns extend necessary credit to farmers at the rate 
of 10 per cent interest, If sufficiently secured. 

Market for all hay produced is to be found in the district for the purpose 
of feeding sheep. Dealers from Caldwell and Nampa send trucks out to the 
farms to collect dairy and poultry products at fair prices. Wheat is shipped 
to the Pacific coast murltets. Corn and barley are consumed in the district by 
l)elng fed to hogs. There is a branch of the Oregon Short Line Railroad run- 
ning the length of the district, providing good transportation facilities. This 
branch leaves the main line at Nyssa, Oreg. 

COST OP PREPARING  I^ND FOR  IRRIGATIOR 

The cost of preparing land for irrigation varies a great deal, depending largely 
upon the amount of leveling required. Tlie district officials estimate the average 
cost of preparing land for cultivation as between $25 and $30 an acre. 

STATE AMD COONTT  TAXES 

Farm lauds are assessed at about $30 an acre plus improvements, the tax 
amounting to from $2 to $3 an acre. 

FINANCIAI, CONDITION OP DISTRICT 

The district has been operating on practically a cash basis during recent 
years, including the payment of the power charges to the Government, cash 
pa.vment for drainage construction- and rei)lacen)ent.'!, and Ihe operation and 
maintenance of the canal and pumping plant. Thi.s has required an annual 
operation and maintenance assessment of $7.50 an acre per year, which has 
been paid by the landowners in nearly all cases, but is considered to be the 
maximum which it will be practical for the landowners to pay, and has been too 
high to permit the average settler to accumulate any resources for the construc- 
tion of improvements or Itetterments on tlie farm or the accumulation of 
livest()cl£ or development of the dairy industry. 

The uncertainty as to the financial future of the district has also had a 
tendency to discourage the investment of any money in improvements except 
of the most simple sort, even by such settlers as might l>e financially able to 
do so. The bonded and warrant indebtedness, with accrued interest, amounts 
to about $1,600,000, which is a Imrden confined to the original or old lands 
of the district. No payments of interest or principal on this indebtedness 
have been made for mnny years, the entire resources of the district being 
required to meet the re<iuired expenses of continuing operation, as above .set 
out. 

The district creditors, representing over 95 per cent of the bonded and 
warrant indebtedness, have agrei>d to settle for the sum of .$350,0tK), plus some 
contingent amounts, if paid befoi'e September. 1929; otherwise they have 
agreed that the Indebtedness will in any event be reduced to $1,000,000.   This 
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is  equivalent  to  about  $25  an  acre  for  tlie  present  irrigated  area   if  paid 
before Seiitemher. 1929. or about $70 an aore if not so paid. 

Upon the completion of the Owyhee pro.k'ct and the delirery of gravity- 
water the expenditures heretofore made for the purchase of iiower and for 
maintenance of pumps will no longer l)e necessar.v, but the project construc- 
tion and operation and miilntennnce charges will make a total i)aymeut 
requirement only slightly less than the amount now refjuired. It is believed 
that the annual a.ssessment of $7.50 an acre which is now being levied is about 
the maximum that can be successfully collected. This will not leave a margin 
sufficient to pay tiny large part of the bonded and warrant indebtedne.ss If 
the required construction and operation and maintenance payments to the 
Government are to be met by the di.strict as the same come due. Some adjust- 
ment of this district indebtedness is essential to the solvency of the district. 

It is also believed that some of the settlers who have been meeting the 
annual assessments of $7.50 an acre a year have done so only in the liope 
that conditions would be better before long. A rate somewhat lower than 
$7.50 an acre is considered very desirable to enable the settlers to secure 
better improvements and needed livestock and equipment. 

Enforcement of the payment of the district's bonded and warrant indebtCfl- 
ness in its entirety during the time that jMij-ments are being made to the 
Government under the existing contracts (if possible at alM would result 
in forcing most of the present settlers off of the land through inability to 
meet the combined payment requirements, with consequent bankruptcy of the 
district and much additional cost and delay in resettling the lands. 

Some adjustment of the bonded and warrant indebtedness of the district. 
Tinder which a reduction would be made to an amount not exceetllng $350,000 
In place of the present total of $1,600,000. is lielleved to be essential to the 
success of the district. Nlnety-flve per cent of the creditors of the district 
have agreed to accept $350,000 in cash If paid before Septeml)er, 1929, but 
the two months heretofore considered as a possible means of providing such 
payment and wiping out this indebtedness have both been found infeasible. 
The proposed sale of the district's canal system to the Government has been 
definitely rejected by the department, and therefore will not be discusse<l 
in this report. The sale of refunding bonds has also been found to be im- 
practicable, for the reasons explained above. 

As the delivery of water, whether provided by power fxirnished from the 
Govemment power plant or by gravity from the Owyhee reservoir, is condi- 
tional upon the payment of the charges due to the Government, the Govern- 
ment charges are believed to lie, from a practical standpoint, a prior Hen, as 
the bonds and other securities would be worthless without the water. 

The reduction of tliis indebtedness to reasonable proportions is the principal 
remaining un.solved problem of this district. As a possible means of solving 
this problem and also allowing the di.strict some equitable consideration for the 
use of the drainage system constructed by the district as outlets for the drains 
of the higher lands of the project and the use of the drainage water developed 
by the district as a substitute for water which would othenvise have to be sup- 
plied from the Owyhee Reservoir, the following plan is submitted. 

SUGGESTED Pr,AN OP HANDI.INO THB FINANCIAL PROBLEM  OF THH MSTHrOT 

The existing contracts between the Tlnited States and the various irrigation 
districts comprising the lands of the Owyhee project contemplate low or nominal 
construction charges on the new lands of the project for the first five years, but 
provide for full construction payments from the old lands (now irrigated under 
the pumping plants) as soon as gravity water is available. 

It was tliought that during the fii-st five years the resources of the settlers 
on the new lands would be all required to meet the expense of getting the land 
improved and into cultivation and paying the necessai"y operation and main- 
tenance expense, leaving little margin for construction payments. The settlers 
on the old lands will not have the burden of putting the land into cultivation, 
but in the case of the Gem district will have an equally serious Ijurden in pro- 
viding for the payment of the bonded and warrant indebtedness, even if 
reduced from $l,f500,000 to $3r)0,000. 

As a possilde solution, it Is suggested that in consideration of the use of the 
drains constructed by the district as outlet drains for the higher lands of the 
project, the use of the water supply developed in the district drains as a part 
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of the water supply of the project, and thp equities existiiiR in favor of the 
«!istrict on account of its payment of a pro rata share of the cost of the project, 
incluiliiig ilrainase worlds for the new lands, while providing its own separate 
flrainafie system at its own expen.se. a supplemental contract be made with the 
district, allowing the old lands of the district the siiuie privilege of nominal 
construction payments during the first five years allowed to the new lands of 
the project, provided the creditors of the district will accept $3.50.000 of refund- 
ing bonds in lieu of their present holdings and the district will pay each year on 
its refunding bonds during such 5-year period the amount which it is now paying 
for power (about ?4,'5.000 per year). 

Four per cent interest could be paid on the reftmdlng bonds beginning in 
19S\. and any part thereof remaining unpaid after lfl41 could bear interest 
after tliat date at 6 per cent. Four i)er cent interest on the refunding bonds 
beginning in 19.31 could be provided for in the following manner: 

Upon the completion of the Deadwoo<l Reservoir the power output of the 
Ulack Canyon plant will excee<l the requirements of the Gem district by about 
one-third. There will be an urgent demand for this surplus power in the 
Oregon pumping districts of the Owyhee proje<-t. If sold at the rates now 
charged the Gem district (which are about ont>-half the power company rates), 
this s-ui-plus power would bring in to the credit of the Gem district about 
$15,000 per year. This would be just about suflScient to pay 4 jier cent on 
$350,000 of refunding bonds without increasing the annual assessment of $7.50 
per acre which the district Is now levying and which is believed to be about 
as high as it is possible for the water users of the di.«trict to pay. 

With the consent of the district, some arrangement might be made for 
paying the receipts from .such surplus power direct to the trustee for the bond- 
holders and other creditors of the district to the extent required to meet a 4 per 
cent interest payment on the refunding bonds Instead of paying or crediting the 
same to the district, thus increasing the assurance that a moderate rate of 
Interest would be paid on the refunding bonds and perhaps increasing the 
possibility that such a settlement would be acceptable to the bondholders. 

The payments on the principal of the refunding bonds during the first five 
years after gravit.v water is furnished would reduce the bonded indebtedness 
to a suflicient extent so that the Interest on the remainder would just about 
offset the differential in annual construction payments in favor of the old 
lands on account of the $15 credit for existing ditches. 

Under an adjustment of this lilnd It is believed the district could meet Its 
various obligations as they come due. 

From the standiKiint of the bondholders and other creditoi-s of the district, a 
settlement on the lines suggested above woiild be considered less desirable than 
a cash settlement of .$.350,000. But as compared to a continuation of present 
conditions, under which no interest or principal has been paid for many years, 
it has distinct advantages for the bondholders and other cretlitors in providing 
Interest payments at a moderate rate beginning in the near future and sub- 
stantial payments on the principal a few years later. 

It is bellevefl that until .some satisfactory settlement has been reached between 
the district and its bondholders and other creditors the present method of 
furnishing water to the district and collecting for the jjower furnished slinuld 
be continued under the provisions of existing contracts, which give the Govern- 
ment a prior right to payment for power furnished to the dIstBict. and that no 
Government money should be expendcfl in the construction of canals for the 
delivery of water to the old lands of the Gem district until a settlement has 
been reached witli the district creditors which will put tlie district in a solvent 
condition. The Government is in a better position to negotiate concerning such 
settlement before its money is invested in such canal construction than it would 
be thereafter. 

The Gem district Is the organization relied upon for the imyment of about 
one-third of the cost of the Owyhee project, and the success of this district will 
be an important factor In the success of the entire project. 

The foregoing portion of this report was prepared by District Counsel B. B. 
Sfoutemyer, but is al.so satisfactory to Associate Reclamation Economist \V. \V. 
Johnston. 

The following portion of the report was prepared by Mr. Johnston and con- 
tains additional information on a number of points, but it is believed that the 
two reports are In no way in conflict and therefore have been combined and 
signed by the members of this committee. 
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CONCLUSIONS   AND   BBCOMMITNDATIONS 

(Report prepared by W. W. .lolmston) 

The investigation reiwrted herein has led to the following conclusions: 
That the Gem irrigation district infludes approximately 19,000 acres of 

Irrigable land, of whicli some 13,000 are now being irrigated. Expansion to 
the maximnm acreage will require tlie completion of the drainage system and 
the enlargement of the distribution to serve the additional area. 

That the social benefits and wealth created have justified the con.struction of 
this district, but that it will be Impossible for the district to pay all its 
creditors in full. 

That the district has obtained title to practically all of tlie unsettled land and 
has sold all of it, except portions which require further drainage or lateral 
construction, on long-time terms at appraised prices running from $2 to $50 
per acre. Construction is being extendetl to make possible the settlement of 
the remaining unfatmed area. 

Money secured from land sales has been used for drainage construction. The 
drainage program is from one-half to two-thirds completed, and additional 
payments from this s-ource, suppleinentetl with small amounts from operation, 
and maintenance collections, will be sufficient to complete the drainage pro- 
gram without incurring further debt. 

The present yearly water charge of .$7..'50 iier acre is tlie maximum that the 
lands of this district will stand. This should be reduced to $6.50 within a few 
years if the district is to prosper. 

The limiting factor In the financial solvency of the district is in the accumu- 
lated warrant, bond, and interest indel)tednes8. This indelitedness must be 
liquidate<l if the district is to be in shape to meet its future obligations to the 
United States under the Owyhee contract. The district holds an option to 
settle its accumulated debt of $1,600,000 for $350,000 if paid In cash by Sep- 
tember 18, 1929. The district has attempteil to raise this by offering its dis- 
tribution system to the Bureau of Reclamation for this amount, this to be 
returned with the construction repayment of the Owyhee project. So far this 
proposition has been refused. The desirability of reconsidering this decision 
would depend on additional considerations which the district might offer. 

The district officials have offered the following, wliich they consider as 
additional consideration to justify the iMyment of this sum : 

(1) A flow of 50 second-feet developed in district drains which can be di- 
verted  for  irrigation. 

(2) The use of the district drainage system as outlet for drains to l)e con- 
structed in new lands lying above it. 

(3) Any right the district may have in receipts from the sale of power from 
the Black Canyon power plant. 

(4) An agreement to be secured with the district creditors to turn over to the 
Government the pumping and electrical equipment of the district. 

The value of these considerations is mainly in the possible augmentation of 
the water supply for the Owyhee project. It is recommended that this matter 
be referred to the engineering division for an opinion as to the value thereof. 

The only method of llQuiduting this debt, except by sale of the distribution 
system to the Government, Is by settlement with the creditors on a partial-pay- 
ment basis on (ong-time terms. After cheaper water is available from the 
Owyhee project the district could raise not to exceed $22,000 annually to apply 
on such indebtedness. This would equal a principal of $315,000, or $441,000, de- 
pending on whether it were amortized in yearly jiayments of 7 per cent or 5 per 
cent. Some such settlement of the accrued debt is essential if the district is 
to be good security for its share of the construction cost of the Owyhee project. 

HISTORICAL AND DESCRrPTIVB 

The Gem irrigation district lies southwest of the Snake River, in Owyhee 
County, Idaho. Homedale. the headquarters of the district and its main town. 
Is situated some 12 miles west and 3 miles south of Caldwell, to which town the 
area is tributarj-. The district includes a gross area of 26,800 acres below exist- 
ing canals, and some 24,000 acres lying above such canals which will be suseep- 
tilJie of irrigation from canals of the Owyhee project when that project is com- 
plete<l. This report will be confined to the old portion of the district; 1. e., the 
portion lying below existing irrigation canals. 



ECONOMIC SURVEY OF  CERTAIN IRRIGATION  PROJECTS       219 

The Gem district was organised in 1909 and the main construction took place 
in 1913. The Irrigation supply is In the Sualce River being raised to the irrigable 
lands by electrically driven pumps with an average lift of 120 feet. Until 1924 
power was supplied by the Idaho Power Co. Since that date the main portion 
has been secured from the Black Canyon plant of the Bureau of Reclamation, 
shortages being supplied by the Idaho Power Co. The annual power bill under 
the contract with the power company often ran over $100,000, and the supply 
was uncertain. Under the Government contract this cost has been decreased 
by nearly one-half and, except in times of low water, the supply has been 
dependable. Amounts paid the United States and the power company during 
the last three years are listed below. 

Paid the 
United States 

Paid Idaho 
Power Co. 

iiae -  $42,000.00 
46,529.61 
46,331.14 

$17,087.00 
1927  

13,226. M IMS  

' Shortage contributed. 

The appropriation bill passed by Congress providing for funds necessary for 
the construction of the Black Canyon power plant stipulated that the cretlitors 
of the district subordinate their claims to that of the CJovemment for power. 
In 1924 such an agreement was secured from creditors representing over 90 per 
cent of the district's indebtedness. This agreement further stipulated that If 
settled within five years from the date thereof $350,000, together with the dls- 
strict's pumping e(iulpment and certain other minor conslderntlous, would be 
accepted in full payment of the bonded, warrant, and accrued interest debt of 
the district, amounting to approximately $1,600,000. It was further agreed 
that during this 5-year period interest payments would be waived and that in 
tlie event this settlement could not lie made within the period specified the 
district would not be held for more than $1,000,000. 

The above agreement was entered into in the belief that the Bureau of Recla- 
mation could be Induced to pay the district .?350,000 for its lateral system under 
an agreement whereby this amount would be returned to the Government with 
payments to be made for the Owyhee projection construction. On option was 
given the United States to make this purchase, but It has not been found 
practicable for the bureau to do so. This option expires with that of the 
bondholders on September 18, 1929. 

SBTTLBMENT 

The high annual irrigation assessments, amounting to $7.50 per acre during 
the past five years and .$10 ])er acre for each of the three pn'ceding years, have 
had the effect of forcing out settlors who were unfit, and the present residents 
are generally goo<l farmers. The 1928 census of the district shows a farm 
population of 704, with 237 families. One hundred and twenty-two fiirnis were 
operated by owners and 36 by tenants. Of 18 water users who filled in ques- 
tionnaires, 1 settled on his present holding in 1905, 1 in 1913, 3 in 1914. 1 in 
1915, 1 in 1916, 2 in 1917, 2 in 1918, 3 In 1919, 1 in 1920, and 3 in 1927. Most of 
these .settlers lived In the district prior to the dates given, but on other farms 
than those they now occupy. 

RBOKNT  SSTTTLEMENT ACTIVmES 

The Gem district originally Included 8.000 acres of State land. Part of this 
was sold by the State, part was leased, and a portion remained idle. Due to 
legal limitations, the State lands could not be hold for unpaid a.s.sessments or 
water charges. This re.sulteil in considerable loss to the district. By 1927 con- 
siderable of the State land had l)ecome s(^])ed, and in that year the State legis- 
lature api)ropriated $50,000 to be turned over to the Gem district to hel]! pay 
for the inii)rovement of State lands within its boundaries. Following the date 
of the alx)ve appropriation, the district purcha.>*d the un.«old Stale lands, 
amounting to 8.421 acres, at a flat rate of $10 JHT acre, using funds secured 
from the State for this puriwse.   Title to some 6,587 acres of tax-deed land has 
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also Ijeeii secured by the district. Lands thus acquired have been offered for 
sale at appraised prices raugiug from, $2 to $50 per acre, aud buyers have beeu 
secured as fast as drainage and water delivery liave been provided. The secre- 
tary of the district iias provided the following statement of sales since September 
1, 1025.   These lauds are sold clear of back taxes aud assessments. 
2,233 acres sold, at ?33.79 plus     $74,795.00 
4,015 acres sold, at .$17.11 plus     $68,702.80 
1,840 acres sold, at $5.78 plus     $10,678.50 

8,094  acres,   average  $19.03 *1.'>4. 176. 30 
Collections on above to July, 1929 (approximate)     $60, (KX).00 
Number of contracts  168 

The district in 1929 has assessed 13,210 acres as irrigable and is supplying 
water to 60O acres of recently drained and 500 acres of new land free of charge. 
The district is exjiected to develop an ulitmate irrigable acreage of 19,000 acres. 
The difference is in land not yet drained aud in areas to wtiich the district can 
not at this time deliver water because of limitations In flumes and other struc- 
tures. There are, a.s far as the undersigned were able to And out, no farms iu 
the district which are in shape to raise crops and to which irrigation water 
can be supplied tliat are not now occupied and under cultivation. It is expected 
that the area of idle lauds will be gradually decreased as the drainage system 
is extended and structures are enlarged. 

Due to the high irrigation costs and the financial status of the Gem district, 
the Federal land l)anl< has not made loans in that district. With a few [jossiblc 
exceptions the same can be said of private loan institutions. The result is that 
practically the only imrtgage indebtedness of farms in tlie district is in amounts 
still due on the purcliase price. Old debts of this sort have either been paid up 
or liquidated by foreclosure. As far as could be learned, present mortgages 
or contracts to purcha.se are on fairly long-time terms with reasonable interest 
rates. With the exception of land purchases as indicated above, tlie only credit 
available to landowners in the Gem district is in the form of limited loans on 
liquid assets for the pui-pose of hai-vestlng crops and, to a limited extent, for 
the purchase of livestock and machinery. The prevailing interest rate Is 10 
per cent. 

Cheap credit wisely administered would add much to the prt)sperity of this 
district. The most prosperous farmers are those who are feeding their foi^ge 
and most of their grain to gome sort of livestock. Many of those who are 
selling all the crojjs raisetl would keep livestock if they could finance the pur- 
chase of foundation herds and equipment and improvement needed to handle 
livestock profitably. If the finances of tlie district can be placed on a stable 
basis, intermediate credit associations could be organized to make available 
money repayments on long-time terms, but until such a time it Is believed 
Inadvisable for efforts to be made to increase the indebtedness of the water 
users. It would be poor business for both the lender and the Ixwrower. In 
fact the inability of the water users to get heavily in debt has been an important 
factor in their ability to meet past high water charges, since they have had very 
little other fixed expense. 

The farmers of this district would be benefited by having proper assistance 
in working out better methods of fanning and marketing. It is not believed, 
however, that a need for an extensive system of guidance, such as is followed 
by the sugar-beet companies, for Instance, is a limiting factor in the prosperity 
of this district. This is because the larger part of it has passed the pioneering 
stage. The farms yet to be developed are near older farms, and the ncftv 
settlers will have reasonai)ly good opportmiity to observe the types of farming 
and the methods that are the most successful. This statement applies to the 
old part of the Gem district and does not have reference to any new lands under 
the Owyhee project. 

IBRIOADU:  LANDS 

The lands of the Gem district were classified by W. W. Johnston in the 
spring of 1927. Since this classification has already been reported, only a 
summary of areas is included in this report.   These data follows: 
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Acres 
Class 1     7, 248 
Class 2     5. 764 
Class 3     3, 742 
Class 4    1. 022 

Subtotal  17,776 
Class 5    3, 042 
Class 6    7.132 

Classes 1 to 4, Include agricultural lands graded according to their relative 
value for irrijration farming. Class 5 includes lands which at the time the 
classification was made were nonproductive because of seepage and alkali 
accumulation. Class 6 includes nonirrigable lands. Due to the fact that drain- 
age construction has been started when this classlflcation was made, no lands 
were placed in Class 5 unless they were nonproductive at that time. Consider- 
able additional land was seriously affected by seepage. The total of classes 
1 to 4 is greater than that being irrigated at this time. The difference is mainly 
in lands for which the district is not yet prepared to deliver water. On the 
assumption that at least one-half of the Class 5 lands will finally come into 
production, it is believed safe to count on an ultimate development of the 
irrigubie area to nt least 19,000 acres. 

SOILS 

The district includes a body of highly productive soil generally of excellent 
topography and with large bodies of irrigable land uninterrupted by uon- 
Irrigable areas. The texture varies from clay loam to coarse sandy loam. 
The soil In the higher elevations of the project, particularly in the large area 
of sniooth-Iyin^ land west of Marci7ig is generally a llglit-eoloreri silt loam 
which is high in lime. The subsoil varies from gravel to joint clay but in 
practically all Instances has good drainage properties. The coarse sandy loam 
lands are fouTid near the Snake Hiver and there is a gradual gradation between 
these two extremes. The sandy soils have a rather high water re<iuirenient, 
but are excellent alfalfa lands. Th»>se are less valuable for grain production 
and do not work into a rotation as well as the heavier lands. Except where 
accumulated, as the result of seepage, there is practically no indication of 
harmful quantities of alkali. "Slick spots" and areas with bardpan at shal- 
low depths are priictically nonexistent. 

DBAIKAOE 

Early reports on the Gem district indicate that some seepage began to develop 
soon after the irrigation of the Gem district was started. By 1013, the seeped 
area is reported to have reache<l a gross area of alwut 5,000 acres. In 1926 
the district purchased a used electric dredge from the Bureau of Iteclaniation 
and started drainage construction. Funds for the purchase of this dredge and 
for the operation of it since that time were secured from the sale of lands, 
8uppleraent(>d by .small amounts from the operation and maintenance account. 
According to the district officials, "the actual digging of drainage canals was 
begun In the fall of 1926, and since that time 24 miles of drainage canals have 
been constructed. This require<l excavation of 1,515,128 yards of dirt at a cost 
to the district of .$70,260.80 or ,$0.04t> per yard, resulting In the reclamation 
of 5,100 acres of land at the cost of $10.50 per acre." 

The drainage system is said to be from one-half to two-thirds completed. The 
remaining construction will include feeding drains as well as main drains and 
will probably cost more per acre served than the portion already completed. 
The writers have never seen a seci)ed area of this extent which lias responded 
so qaickly to drainage. 

UrTV OK  WATER 

Following is a statement furnlshe<l by the water master of the Gem district 
of the use of water on that district during 1928: 
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Water delivery, 1928 
Acre-feet 
per acre 

A canal, 5,163 acres  4. 40 
B canal, 3,710 acres  3. 72 
C canal, 1,889 acres  5. 95 
D canal, 1,453 acres  5.95 

12,815 acres ' 4. 40 
It Is not known to wliat degree of accuracy the water measurements were 

taken, but It Is possible that the above figures indnde some canal losses in 
addition to actual farm deliveries. The larger portion of the land under A 
canal has a high-water holding capacity and would be subject to a fairly high 
duty. The use indicated above is believed to be excessive and made possible by 
excess capacity in the A canal pumps and distribution system. B canal has a 
limited capacity and serves sandier land. It is believed that the use indicated 
represents a fairly high duty for this land. While C and D canals serve sandy 
lands with a high irrigation requirement, the use indicated is considered exces- 
sive. Based on an ultimate development of 19,000 acres, the following is 
believed to approximate a water duty at the land which is as high as will be 
consistent with profitable crop production. 

Acre-feet 
per acre 

6,000 acres, at    3.20 
8,000 acres, at    3. 75 
5,000 acres, at    5.00 

Total, 19,000 acres, at '3.90 
According to the economic report on the Owyhee project, published in 1925, 

a water duty of 3.22 of live water at the land was taken for that project, to be 
increased to about 3.50 by use of recovered water. The Gem district has 
developed a flow of some .50 second-feet in drains which can be diverted for 
use on the lower-lying lands. The district officials have expressed the opinion 
that credif should be given them for this amount of water when calculating the 
Government construction charge under the Owyhee project. It is our belief 
that if the district is legally entitled to this water it would be better for them 
to retain at least the larger part of it to be used to supplement that to be sup- 
plied from the Owyhee Reservoir, since tlie duty as calculated for the Owyhee 
project is higher than Is believed desirable for the Gem district. 

CBOP .^ND LIVESTOCK  PRODUCTION 

Following is the crop and livestock cen.sus report of the Gem Irrigation 
district for the years 1927 and 1928: 

Oem irrigation district, crop report 

Wheat  
Oats  
Barley  
Com  
Alfalfa $eed  
Beans  
Potatoes  
Alfalfa hay  
Clover hay and seed 
Pasture  
Peas -- 
Kye -.. 
Oarden  
Onions  
MlUet  
Orchard  
Wheat hay  . 

Area In acres 

Year 1927 Year 1928 

4,918. 25 
2B4.5 
788 
774. 14 
118 

5,fll2 

381 

11.5 
207.75 

3, 383. 79 

877 
6 

292 
3.252 

4f!8 
929 

17 
7 

36 

7.5 
17 
38.5 
15 

34 

Cane  
ruMimbers., 
Carrots  
Bean.s  

.\cres reported    12,057. 42 
Acres not reported.     1,783. 9fl 

Area ID acres 

Year 1927 Year 1928 

3.5 
7 
1 

Acres cultivated  i 13.841.: 

Dairy cattle  
Beef cattle   
Horses _' 
Sheep i 
Hogs j 
Census on farms j 

659 
84 

679 
1,680 
3,928 
•7C0 
»172 

10 

12,168 

477 
38 

643 
1.194 
3,948 
•704 

•Average. 
•People. * Families. 
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An estimate of acre yields has not been taken by the district. Following is a 
statement of the average yields reported by 18 farmers who filled In question- 
naires covering their operations for 1928: 

Number 
reporting 

Average 

Crop 
Acreage Yield 

per acre 
Value 

per acre 

Wbeat  17 
18 

8 

S5.4 
38 
U.3 
7.6 

17 
las 
7.4 
3 

MI 
'4.6 

>M 
>4« 

•377 
>40 

$40. W 
Allalh  47.00 
Barley  35.00 

S7.ao 

Cora    36.00 
32.00 

Oats  17» 43.00 

< Busheb. •Tom. 

The most slKnlflcant information from the above tabulations is In the large 
acreage of whejit and alfalfa, the large number of hogs kept, un<l in the high 
yields secured. The trend of the farming practice in the district is toward 
larger holdlng.s, cheaper production with tractor equipment, including the har- 
vesting of grain with .«mall-sized combines and handling clover seed with 
tractor, mowers, and bunchers. The most successful farmers feed a large part 
of their grain to hogs and make full use of alfalfa pasture in rai.sing these 
animals. This tyi)e of farming is best developed on the heavier soils which 
predominate in the southern part of the district. The sandier areas near the 
river are better adapted to small-sized holdings with dairying as the basic indus- 
try. This is Itecause the latter areas do not produce as high yields of graia 
and, due to topographic irregularities, are less suited to the use of tractor 
machinery. 

TTPICAL    FARM    PROGRAM 

In the following tabulation is shown a typical farm aet-up for the Gem dis- 
trict. The results shown are better than can be expected by the district as 
a whole, because of inadequate financing and the limitation in the capacities 
of part of the water users. On the other hand, the best farmers in the district 
are doing better. Results as indicated could l)e expected by an experienc-ed 
farmer who was properly financed and who had detelopeii his farm up to a 
fairly good producing state. 

Farm of 80 act-es 

Acres Cropping plan Acre 
yield Livestock 

Farmstead, etc. 
Mixed pasture.. 
Airalfa hay  

/Clover seed  
\Clover hay  
Barley  
Corn  
Wheat  

• O.S 
"0.6 
1 1.8 

>60 
>46 
•40 

4 horses. 6 COW.H (additional young stock on band, 3 year- 
lings and 3 calves), 0 sows (60 bogs sold yearly), 100 
cblolceiis. 

•Tons. 

10240ft—30 15 

> Bushels. 



224      .ECONOMIC SUKVEY OF CEETAIN  IHRIQATION  PROJECTS 

INVESTMENT 

Improved farm '  $8, OOO 
Implements  1, 600 
Automobile  750 
4 horses  30O 
6 cows  600 
6 sows  180 
100 thickens  lOO 

Total 11,530 

YBLVBY RET1IBN8 

Alfalfa, 10 tons, at $7.50  $75 
Clover hay, 30 tons, at $7.50  225 
Clover seed, 100 bushels, at $12  1,200 
"Wheat, 600 bushels, at $0.90  540 
Barley, 320 bushels, at .$0.60  192 

Subtotal crop sales    2,232 
60 (200-pound) hogs, at 9 cents per pound 1,080 
1,320 pounds butter fat, at 43 cents       570 
100 chickens (eggs and poultry)      200 

Subtotal livestock sales    1,850 

Total yearly sales ,   4,082 

YEAKLY BXPENSB 

Labor (hired)  $590 
Seed  166 
Repairs and upkeep on equipment and buildings  350 
Insurance  26 
Harvesting (cut by hired combine)  150 
Board for harvest crew  8 
Taxes  160 
Irrigation-water assessments  (500 
Family living, doctor, recreation, etc  1,000 
Threshing clover seed  150 
Automobile opei'ation  150 
Automobile depreciation  100 

Total yearly ex|)ense     3,450 

Balance for interest and profit        632 
Interest on investment (per cent)        5.5 

PI5RMIS8IBLE  .\88E»SSMENT8  FOR  IRRIGATION   WATER 

In the above calculations, annual assessments for irrigation water have 
been taken nt the present rate of $7.50 per acre. An analysis of the figures 
given will show that this is about the maximum that the farmer could nfford 
to pay. In fact if ho were pajnng interest on a cimsidcnible part of liis invest- 
ment it would be diflicult for him to raise this amount.\ As has been indicated, 
one rea.sou why these high assessments Imve been collectible is that the land 
owners have been unable to secure loans and are therefore not paying out 
large amounts in interest. Anotlier rea.^ui is tlie high ])rodiKtivity of the 
region and it is pointed out by the district offlcials that many are making 
.sacrifices to koe[> up tliese payments in the liojx" that these nmy l>e materinll.v 
decreased when gravity water from tlie Owyliee project is available. The last 
statement Is supjwrted by information secured in tl)e field. It is believed 
that the present as.se.'j.sment is the maximum that can be collected, and if tho 
district is to be eonsid(>red good security for its portion of the construction 
cost of the Owyliee jiroject the water users should be able to look forward to 
a reduction to .$6.50 per acre within the next few years. 

' Land can he purohased In the Gem district for much lower prlceH, luit the cost of good 
load plus Improving to a point that It will produce the returns shown below will total 
at least this much. 
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•UUOATION   DISTMCrr  FINANCES 

The Gem district lias been haiidliiiK Its affairs on iiractically a casli basis 
for the past 5 to 10 years. It is gradually iniprovint; its irrigation system and- 
is fonstruftint; its drainape system. Tliese impiovements are lieliiK made 
without inenrriuK furtlier debt. The fact that tlie district lias secured title 
to pnictically all of its unsettled laud and is .>iellinK it on reasonable terms, as 
last as it caii be drained and .supplied witli irriKarion water, has largely solved 
the speculation prcjlilem and. to a considerable extent, the st>ttlenient problem, 
as far as the old di.strict is concerned. The contract witli the T'nited States 
for gravity water under the Owylice project will insure a future water supply 
ut more favorable terms than tliey arc now paying. These conditions are 
reas.suring. The controlling factor in the flnanclal solvency of the di.strict 
und in its ability to meet future debts due the United States is in its accumu- 
lated indebtedness. 

As was indicated in an introductory paragraph the district liolds an option 
to settle its accumnlated debt of .$1.«(IO.(IOO for a cash payment of $3r.0.()(K) 
l»Ius certain other minor considerations, if iiaid by September 18. l!»2!t. Tlie 
creditors have agreed that in the event tills option is not taken u]) by the 
date siM>cifled. the delit will in no case exceed .S;i.(KK1.()(H». It seems certain 
that none of this debt can be paid while tiie district is oiiersiting under its 
present system. The assessment of ,$7.50 per acre represents the maximum 
tliat the land will stand for irrigation charges. .And this amount is reiiuired 
for operation and maintenance, pa.vnicnt of the power bill, and the (•omi)le- 
tion of tlie drainage system. After gravity wafer lieconies available and the 
drainage sy.stem is completed it will be possible to raise a limited amount each 
year to apply on this indebtedness. 

If the present option Is not taken up and settlement on the liasis of 
$1,000,000 is attempted after the drainage .system is completed and gravity 
water is available, ajiproxlmate assessments would need to be made as 
follows: 

Payment of ,$1,(KK),000 in yearly payments to amortlsse at 7 per cent. 
Basis of ultimate irrigable area of 19.(X)0 acres. 

Operation and maintenance, at ,$1.75 iier acre $33,250.00 
Government construction, $145 per acre, payable in 40 equal yearly 

payments     08, 875. 00 
$1,000,000 at 7 per cent     70, 000. (H) 

Total yearly assessment 172,125.00 
Water charge jier acre  9.05 

The above plan would obviously be unworkable for as has been pointeil out 
ttie land will not stand such high water charges. 

If. has been urged by the district, tlie Ciovernment would execute its option 
and purcli.ise the distribution for $;W0,O(l0. this amount to be returne.1 as 
supplemental ciuistruction in 20 years,  tlie following plan could be followed: 

f>peration and maintenance, at .$1.75 jier acre $33. 2.")0. 00 
(iovernnient  construction     flS. ,S7."i. 00 
Supplemental  construction     17. .VKJ. 00 

Total year a.ssei3.smeut 119,625.00 
Water charge iier acre  6.30 

The only other workable plan would appear to be for the district to swure 
an agreement with the bondhohlers which wouhl provide for annual charges 
for water not to exceed .$(J..")0 [ler acre. (>u the basis of 19,000 acres, this wcnild 
allow the following st-ttlement : 

Operation and maintenance, at $1.75 per acre $33, 2.")0. 00 
<;overnment   construction     iiH, S75. 00 
l.,cft for debt repayment    21,37.5.00 

Total  123, .500. 00 
Water charge per acre  <;. -){f 
principal   represented   In   above  debt   repayment   If calculated   on 

amortiantion basis, principal and interest to be retired by total 
payment of 7 per cent per year (approximately) ,^(X). OOO. (X> 

Kigure<l on basis of 5 per cent amortization 420,000.00 
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It is believeil that no funds c-an be collectctl by the district for debt repay- 
ment until clieaper water is available from the Owyhee project, and that after 
that date approximately .$21.()0(» represents all that they will lie able to raisse 
one year with the other. It may api)ear that since the district is at present 
assessing $r.50 per acre per year tliat a larger sum could lie raised, but tlie 
collection of this amount with a $6..50 assessment is based on a full district 
development of 19,()00 acres. Complete settlement of the district can not 
be expected at the outset, and, in the meanwhile, the acre assessment will 
need to be greater. If the oiieration and maintenance and Government con- 
struction charges were to remain at the same rate per acre, as assumetl above, 
the present l.S.OOO acres being assessed, would have to meet a per-acre charge 
of $7 in order to raise this amount. The operation and maintenancv would 
undoubtedly be higher for tlic smaller acreage, and it wouUl therefore be 
expected that assessments would approach $7.50 per year for several years after 
auch collections were started. 

PUBCHASE   OK   THE   GKM    DISTKUT   DISTRIBUTION    SYSTEM    BY    THK   fNITED   STATES 

At the time of starting this economic study tlie investigators were supplie<l 
with a written statement setting forth the desires of the di.strict in connection 
witii its relation witii the Bureau of lle<-lamjition. together with information 
supporting the feiisil>ility of their reiiuosts. Tlie main points in this statement 
may be summarize<l as follows: 

1. That before September l.S, 1920, the United States purchase tlie distribu- 
tion system, in accordance with its option, for the sum of .$.3.50,000; this sum 
to be used by the rlistrict to settle with creditors who are (;wed some .$1,600,000 
fcut have agreed to settle for the former amount. 

2. That tlie district be credited witli tlie full amount charged contractor at 
the Owyhee Dam for power from the Black Canyon i)lant, the justification for 
such request being that the Gem district is now paying maintenance, deprecia- 
tion, and interest in the entire cost of that plant, and that the use by tlie 
c(mtractor has nccessiated the purchase of i>ower frcmi the Idaho Power Co. 
to replace a iiart of all of this amount at a high figure. 

3. That the district be given credit for 50 second-feet of water developed 
from drains which can be use<l for Irrigation. On the basis for construction 
estimates for the Owyhee project this is claimed to be worth $480,000. 

4. That the drainage system now constructed or in process of construction 
will provide outlets for any drainage that may lie require<l on the adjoining 
higher lands of the Owyhee proj«'t. a condition which is considered to be of 
value to that project. 

5. That the district is willing to accept .$350,000 for all of the above, 1. e., (a) 
the Gem distrirt distribution system: ('') money from sale of power to Owyhee 
contractor: (c) irrigation water developed in drainage system; (d) use of 
drains as outlet for higher land.s. 

6. In addition, the district officials have expressed the opinion that the 
creditors of the district will be willing to turn over to the United States the 
pumping plants and transmission lines of the district. 

As has l)een Indicated, it is believed that it would be to the best Interests of 
the Gem distri<-t t<i retain control of at least the largest part of the irrigation 
water that is bi'iiig developed from Its ilrainage system. If, however, it is their 
desire ttiat this be turned over to the Bureau of Heclaniati<ni. it would ajipear 
to have some value. The value of this irrigation supply to the Owyh(>e iiroject, 
and al.so the value of the pumiiiiig .system and of the use of drains as outlets 
for the new lands of the Owyhee project are engineering matters with which 
this report does not deal. It is believed, however, tliat these are of enough 
Isiportance to warrant consideration by the engineering division. 

The 3-party contract between the Gem irrigation district, the Idaho Power 
Co, and the United States provides that the Gem ilistrlct shall bo credited for 
the power reserved to the Government from the Black Canyon jilant and now 
being used at Owyhee Dam. at the same rate per kilowatt-hour that is being 
paid by the district to the Ooverniiient. These credits are being given for 
power wliicti is used by tlie contractor at the Owyhee Dam. The increa.sed 
tTedlt re<iuested by the district on this account w<mld be in conflict with the 
terms of the contract and it is believed would also be In conflict with the law 
recently enacted by Congress which requires that net revenues from this source 
be applied, first, to jmy th<' cost of tlie Deedwood Resenoir; second, tlie Black 
Canyon powder plant: and third, one-half the cost of the Black Canyon Dam, 
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until the United States shall have been reimbursed for all expendltnres incident 
•thereto. 

The Dee<lwood Reservoir, whieh is exi)wted to be completed in the spring of 
.1931, will relieve the district from any further payments to the Idaho Power 
Co, and is also largely beneficial to the district in assuring an abundant power 
«ni>ply and some credits from sale of surj'lus i>ower. This reservoir must be 
paid for from some source and it appears to us that it would be equitable to 
apply the net jxiwer receipts to this puntose. even if this dlsfiosltion of the 
'power profits had not been required by Congress. The imi>ortant benefits men- 
tioned above are secured by the Gem district without any Increase in payment 

The district has maintained its pumping plants In gfMid condition, and. if It 
should be found advi.«able to increase the water supply of the Ow.vheo i)rojeet 
as a whole by furni.shing cheap power and continuing pumping for the two 
lower lifts of "the Gem districts, these pumi)ing |)lants which the district is will- 
ing to convey as an additional consideration f<ir the propo.setl casli settlement 
would be valuable. 

JOINT CONCLUSION APPUCABLB TO BOTH   PABTS  OF  BEPGET 

Some method of liquidating the bonded and warrant indebtedness upon a 
basis which will bring the total payment i-e<inirenients witliin tlie limits of the 
ability to pay is necessary to the success of the project. 

This object might be accomplishe<l either by the plan outlined on i«ges 23, 
24, and 25 of this report (if accei)tahle to the bondholders and other creditors 
of the district), or by the plan urged by the district on pagts 4!) and 5() (if 
acceptable to tiie department). 

BITTER ROOT  IRRIGATION DISTRICT.  MONTANA 

(By George O. Sanford, Superintendent Sun River Project, Montana) 

INTRODUCTION 

The Bitter Root project was investigated by (Jeorge O. Sanford. superin- 
tendent of the Sun River project, June 20 to 28. It is a private project and has 
been operated since 1010. The farms are well developed and a good system 
of diversified farming is followed. There are very few of the difficulties con- 
nected with this pro.ject that are found on some of the Federal reclamation 
projects. The proiilem here is to find ways and means for financing an exten- 
sive program of betterments on the main canal. If this can he done there 
Is no reason to believe the project will not be a success. 

LOCATION .\NU C1.IMATIC CONPITIO.NS 

The Bitter Root irrigation project Is lix-ated in RavaHi County in the s<mth- 
westerly portion of Montana, west of the Continental Divide an<I comiirises 
an area of nearly 20,000 acres of bench land on the east side of Bitter Root 
Biver. Tlie average elevation of the project is 3.600 feet above sea level. The 
climate is generally milder than most jrortions of Montana ami it is the 
principal section in the State where ai)ples and cherries are grown successfnlly 
on a commercial basis. The .-iverage rainfall is between 11 and 12 inches, about 
half of which falls during the growing season. 

Tlie soils of the project are. for the most part, sandy and silt loams, wiiich 
In places contain considerable gravel. In all portions of the project there is 
ample evidence of good soil fertility. Soil surveys have been made by the 
State Agricultural College and the results of their work are sliown on the 
soil-survey map Included in the appendix of this report. 

W.\TEB SUPPLY 

The principal water su|>ply comes from RiK'k Creek, one of the west side 
tributaries of the Bitter Root River. In addition to this a considerable quan- 
tity of water is diverted into the main canal from several of the east side 
creeks.    Como Lake reservoir, with a capacity of 34.(XX) acre-feet, has been 
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built on Rock Creek. Tbe dam is a substantial earthen embankment with a 
maximum height of 65 feet above the creek bed, 2,700 feet long, with controlling 
works consisting of a 74-lnch wood stave pipe incased in concrete with a gate 
tower lit the Inlet end of the pipe. The water supply of the project has been 
carefully analyzed by Mr. A. J. Wiley, consulting engineer, in his report of 
August 30, 1923. He reaches the conclusion that there might have been, some 
shortage of water in 1911, 191.5, and 1919, but that this apparent shortage 
does not require additional storage but can be provided for by reducing seep- 
age losses in the main canal, and recovery of waste and seepage water which 
can be applied to beneflcial use. It is my opinion that a further saving can 
be made in case of any possible shortage by requiring a more economical use 
of water. Mr. C. B. Heidle, former State engineer of Montana, has pa.'setl 
upon the project water supply and pronounced it adequate. The average dutj- 
for the past seven years Is 5.3 acre-feet per acre, but In 1928, with an irrigated 
area of 14,851 acres, the duty was 4.35 acre-feet. 

TRANSPOBTATION  AND INDUSTRIAL DEVELOPMENT 

A branch of the Northern Pacific furnishes adequate tran.sportaf;on facilities, 
connecting with the main line at Mis.soula. There are several creameries. , 
clieesp factories, and canneries. A cooperative shipping n.ssociation handles 
most of the apples. A sugar factory was recently constructed at Mis.soula. all 
of which shows that the fanners have an outlet for all of the inijjortant products 
of the farm. 

DKSCBIPTION   or   CANAL   SYSTEM 

The main canal has a length of 72.1G miles and or'ginally consisted of tlie 
following types of construction: 

!>9.4S miles of earthen canal. 
1.78 miles of steel pipe. 
(t.U() miles of wood stave pipe. 
9.94 miles of wood tlume. 

The system was Imilt by the Kavalli Water Co. in 1910. iuid wliile there is 
no information as to what the original cost migiit have been it is Ijelieved that 
it must have cost close to $2,000,000. The principal weakness in the system 
was tlie large nmnl)er of wooden tUiiiies. Some of these became unsafe after 
i:( .vears of openitioo. and at the reorganization of the project, in l!)2:i-24 funds 
were provided for I'pjjlacing about one-half of the old flumes. In most cases 
earthen embanknicnts were substituted which are giving satisfactory service. 
Witliin the next 10 years it will be necessary to replace the reniaiidtig .S8 Humes 
at an estimate<I cost of .'?2,54.]44. The lateral system was well constructed and 
gives satisfactory .service. Owing to the clmra<'ter of the .soil it is possible to 
iniiiiitain higli velocities in the laterals, which has resulted in a very material 
savins; in the cost of construction as well as maintenance. When one views the 
main canal on the I'dtter Uoot project for the first time he is apt to (piestiou 
the I'ea.sibilit.v of maintaining a canal along some of the steep Idllsides, but upon 
an examination of the mater'al, whicli is principally disintegrated granite. It 
can lie seen that the cansil is well constructed and can be safely operated with 
relatively small seepage lo.sses. 

DRAINAGE 

The Bitter Root irrigation district has been fortunate In not having to 
construct subsurface drains. In no place was any .seepage evident and only 
in the case of one landowner was mention made of sublrrigation, which af- 
fected a .'^mall tract of land where an exceptionally good garden is grown each 
year. It is safe to assume that as .seepage has not developed there is not 
much likelihood of it showing up at this late date. 

HISTOUV   OF  E.U»I.Y   DEVEIiOPMEXT 

Evidently the early promoters of the project expected to make a fortune In 
selling lands to investors who were led to believe that by buying orchard 
tracts at a cost running up to .$.5(K) per acre, it would be possible to make a 
comfortable living by working six months in the year and spending a vacation 
during the other half. How much money was invested in the project and 
lost by innocent purchasers is impossible to say. At one time over 12,000 
acres had  been  planted  to orchards  and all  but 2.571  acres  have  been  cut 
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down and planted to crops better Kulted to.this project. It required consider- 
able time and money to demonstrate that many of the varietips of apples 
grown in the Yakima country could not be grown on a commercial scale in the 
Bitter Root Valley. At the present time orchard owners are concentrating 
on the Makintosh red apple, which is marketed almost entirely In New York. 

In December, 1920, the Bitter Root irrigation district was organized under 
the laws of the State of Montana. The Ravalli Water Co.. realizing that It 
wa.s impossible for them to continue operations, made a deal with the Irrigation 
district, whereby the canal system was sold for $75,0<10, In 1923, a $800,000 
bond Issue was sold and the money used to make payment for the canal sys- 
tem and take care of the replacement of about one-half of the old wooden 
flumes, the construction program being completed during \92H-24 under plans 
and siH-cifications outlined by Mr. A. J. Wiley, consulting hydraulic engineer, 
Boise. Idaho. The bond issue was floated by the Ralph Schneeloch Co. and 
Freeman. Smith & Camp Co., of Portland, Oreg. 

BEPOBT8   BY    MONTANA   STATE   COLLEOB 

The Bitter Root Valley, which Is one of the best farming districts of the 
State, has been thoroughly Investigated by agricultural engineers and econo- 
mists from Montana State College and a vei-y complete report iias been pre- 
pared by Mr. Sherman R. Johnson, of the Department of Agricultural Eco- 
nomics. At the present writing this report Is being printed and should b» 
available for consideration of the central board who will meet In Denver early 
In August. The report of Professor Johnson covers the entire Bitter Root 
Valley and it is generally estimated that the Bitter Root project comprises 
about one-flfth of the producing area of the valley. 

AOWCULTITRAL DEVELOPMENT 

When the project was started it was expected that it would be a second 
Garden of Eden, but here again it happened that the apple was the cause of 
Adam's downfall. It was found that while tlie apple under favorable condi- 
tions was ver.v profitable, there were so many uncertainties connected with its 
production and marketing that It was not wise to carry all the eggs In one 
basket. At the present lime 17 per cent of the producing area is an orchard". 
There Is now a well-balanced program on practically all of the farms and all 
forage and grain crops arc finl to livestock. Peas, sugar beets, and head let- 
tuce form the important cash crops after apples. In driving around the project 
one is impressed by the Quality of dairy cows on the farms and the Bitter Root 
Valley shipped several carloads of pro<lucing cows to California in 1928. 

Xo crop census is taken on the project other than to determine each spring 
how much area each landowner has in different crops and the area so reported 
covers the entire Irrigable area of the farm;|that is. no deduction Is made for 
roads, canal right of ways, or tht> farmstead. With the areas of the several 
crops being grown in 1929, an estimated crop yield has been prepared, based 
upon data compiled by Professor Johnson in his rei)ort on the Bitter Root 
Valley and reviewed by the iiTigation manager, Mr. G. J. Hagens. The esti- 
mated returns are shown in the following table: 

Crop Acres Yield per acre 
Total 
yield 

Unit 
price Total Per acre 

Alfalfa 4.998 
2. ,171 

739 
IB 

474 
2BH 
78 
16V4 

900 
2.B.')8 

672 
46 

1,000 
2,000 

2.5 tons        12.495 
321,375 

»9.00 
1.25 
.75 

2. .50 
7.00 
1.2.5 

$11.24.1.50 
401,718.75 

1S,«27..10 
800.00 

36,498.00 
993.75 

1.1. BOa 00 
R. 800. 00 

27.000.00 
2.1.580.00 
.13,7fi0.00 

5, 400. 00 
43, 200.00 
1.1,000.00 

$22 .10 
Apptos            .   .   .   125 bows  116.25 
Bartoy 30 bushels  22 50 
Bwn^ 20 bushels  320 

&214 
795 

50.00 
Bwt9                                           11 tons   77.00 

37. ,10 
20O 00 

lettuce        200 crates   3,300 
54,000 

2.00 
..10 

400.00 
BO bushels  30.00 

10 00 
Peas                      .       ... 40 bushels  2A.880 

90,000 
48,000 

2.00 
.60 
.90 

.so. 00 
Potatoes   .     --  2flOhu.shel3  

30 bushels  
120.00 

Wheat 27.00 
7. .10 

10,094 
2.000 

U,6«4 «60i023.fi0 44.92 
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In checking over this tabulation with records compiled by the chamber of 
commerce at Hamilton, it was the feeling of the secretary that the returns 
from apple orchards were about 50 per cent too low, but it was thought better 
to hold to the figures given, which are average figures compiled by the State 
college rather than to assume larger yields which would cover conditions under 
better than average practice. In addition to the estimated crop value there is 
also the revenue received from the sale of livestoclj. The secretary of the 
chamber of commerce has a very complete record of all carload shipments out 
,of the valley. Taking his figures and iilacing conservative values on the several 
classes of livestock It was found that tlie total amounted to $1,282,000, and if 
one-fifth of this is credited to the Bitter Boot project It means an additional 
Income of $256,400. 

Ba.sed upon my in8i>ect,lon of the project and interviews with landowners and 
business men I can say that the Bitter Root projet^t has reached a very high 
State of agricultural development which can be relied upon to bring In an in- 
creasing revenue when agricultural products are placed upon a more equitable 
basis. 

STATUS   or  LAND  OWNEBSUIP 

In the early development of the project a large i>erceutaKe of the land was 
sold in lO-acre tracts and in many cases such ownership still continues. In 
^learly all cases the resident owner is farming several tracts owned by non- 
residents. There are 418 landowners in the district of which 207 are resident 
owners. There are 218 farms improved with buildings. The size of farms are 
grouped as follows: 

20 acres or less . 283 
20 to 80 acres  115 
Over 80 acres    20 

418 
The average irrigable area of all farms is 46 acres. The census taken in the 

spring of 1929 shovred 1,090 i)ei-sons living on the farms. 

VACANT  LANDS   AND  SETTLEMENT  PROBLBM8 

The records of the project show that at one time all land was held in 
private ownership. The problem that now confronts the Irrigation district 
board is to .secure purchasers for land.s that have been acquired by the district 
because of nonpa.vment of taxes and at the present time they have 4.509 acres 
of land for sale at .$20 per acre, one-fiftli down, Ijalance in four annual Install- 
ment.s, with interest at 0 i)er CMit. A g<Jod many sales of such lands liave 
been made In recent years and if assurance can be given that the main canal 
will be put in safe operating condition no trouble will be experienced 5a 
securing purchasers for all of this land. It is self-evident that under present 
conditions mo.st any man would hesitate to invest all of his caiiital In an 
Irrigated farm where there is uncertainty each year in receiving water when 
needed for the irrigation of crops. In a well-developed community iiki- the 
Bitter Root V'alley the raising generation would more than take care of all 
land that might be offered for sale under the conditions herein descrited. 
From this it can be .seen that tlie irrigation district is not confronte<l with any 
serious settlement problem. 

INSECT PESTS 

The Bitter Root Valley has received a good deal of free advertising because 
of the spotted fever tick. There are infected ticks In certain locations on the 
west .side of the river. These locations are prominently marked and the State 
laboratory at Hamilton has developed a serum so that persons going Into the 
Infested districts can be innoculated. The land in the irrigation district Is 
on the east side of the river where no infected ticks have been found. 

FI.NANCIAL   STAllUK,   ASSKSSIIE.NTS,   PAYMENTS,   AND   DEUNCJVKNrlES 

The Irrigation district, which was created in 1920, began to function the 
following year and levied an assessment of $2.50 per acre. In 1923-24 au 
issue of 6 per cent bonds amounting to $600,000 was sold, which bonds are to 
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t>e repaid In 30 nnnual installments beKinnlne 1927. the annual installment of 
Interest and principle being approximately $47,(X>0. During the first four years 
Interest only was paid. In addition to this payment it costs an average of 
$22..500 to operate the project, making a total of nearly .?70.(t00. While the 
annual assessment has been increased to .$."1 per acre beginning with 1927, the 
district has been unable to collect snfflcient money to take care of the bonded 
Indebtedness, operate the project, and make the necessary renewals. In 1928, 
when the second $3 assessment was levied, the total gross income dropped 
$7,800 below the gross income of 1927 and the paying acreage fell to 9.644 
acre.s, which seems to indicate that an annual assessment of .$5 per acre Is 
more than the water user can stand and have sufficient left to cover living and 
operating expenses. Delinquent taxes have been reduced during recent years 
•but still amount to a little over $66,000 and the area of district land for sale 
has increased from 2,404 acres in 192.5 to 4,509 in 1928. It was found in some 
cases that men financially able to meet the payment of irrigation district 
taxes had not done so because of the critical condition of tlie main canal. If 
this uncertainty could be removed it would result in a mnrketl improvement 
in the financial status of the district. Not only would it restore confidence 
among the landowners but it would stimulate a demand for lands under the 
project and without doubt it would very soon he possible to dispose of district 
lands at prices in excess of .$20 per acre. Renters who are now farming land 
owned by nonresidents would purchase such lands and there are many land- 
owners who would erect additional improvements. The investigiition of the 
project by the Bureau of Reclamation has already had a wholesome influence 
which has resulted in several men calling on the irrigation manager to Inquire 
about lands that can be purchased. 

REXiiaTEBED WARRANTS 

The district has registered warrants otit,>«tanding in the amount of $82,031 
which resulted principall.v in replacing in 1927 over a mile of wooden flume 
•with an earthen embankment and the expenditure of about $10,000 in 1928 in 
repairing a slide in one of the new embankments, the total cost of the two 
jobs being about $40,000. Th(> work had to be done in the shortest ])osslble time, 
which caused extra expense, and there was also an increased cost l>ecause of 
the necessity of reorgani/.ing the construction crew when work had to he sus- 
pended several times because of shortage of funds. 

MORTOAOBS 

T'e records of the county clevk and recorder of Ravalli Pounty show the 
following mortgages on lands in the Bitter Root irrigation district: 
Number of farms mortgaged  42 
Number of acres  1.432 
Total amount of mortgages .$101, .543. 37 
Average per acre  $70.90 

On some tracts there is more than one mortgage of record which brings the 
total number of mortgages to .54 with interest rates as follows: 

14 mortgages at 6 per cent. 
11 mortgages at 7 per cent. 
16 mortgages at 8 per cent. 
9 mortgages at 10 p«'r cent. 
4 mortgages (interest not given). 

The 10 per cent mortgages are all held by local banks but they total only 
$3,842. The First National Bank of Mi.ssoula has a $4,500 loan at 10 per cent 
on 50 acres in the Bitter Root project and lands owned in Lake and Park 
Counties. 

The holders of these mortgages are classified as follows: 
Local   individuals 24 
Nonresident   individuals 18 
Local   banks U 
Outside   banks    ) 
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rCTUBE  PAYMENTS  AND   RKCEIPTS   FBOM   8A1.E  OF  LANDS 

One of the important matters that was given careful considerntlou iu tl»e 
Investigation was the Hiinual cliarge that the landowner could pay and stUl 
have sufficient funds left to talie care of himself and family. The answers 
received ranged from $3 to $5 per acre and was the opinion of several fanners 
that with a well-develo[)ed farm, liaving about 10 acres of orchard, the $5 
charge is not too great a liurden to carry, l)Ut after securing many Individual 
opinions and giving careful consideration to payments made during re<'ent 
years It Is my <'ouciuslon that under present conditions the maxiniun) assess- 
ment should not exceed $4 per acre, and this conclusion is home out hy the 
fact then when the levy was Increased to $5 there was a dropping off in tlie 
area of land that made payments awl very little increase in the total amount 
paid. The tabulation covering the financial status of the proje<'t from 1921 
to 1828, wlilcli is attaclied to this report, shows the gross income received 
from the annual assessments. dellni]uent paynienis, and sales of land and 
water which reacliwl a maximum of .$75,862 in 1927. but which dropixHl to 
!|!t(8.<)02 in 1928 and will probably show a still further reduction in 1929. 

CONDITION/OF  THE   MAIN   CANAL 

The main canal, 72 miles in length, originally had nearly 10 miles of wooden 
flumes. Half of these were replaced in 192.4-24 principally by earthen em- 
bankments. There now remain ;^8 flumes, all of which will have to he replaced 
within the next 10 years and in nearly all cases earthen embankments can 
be constructed which will put the canal iu safe operating condition. There 
will be other mainteinince work to he done each year but the smaller jobs 
can be taken care of in the regular operation and maintenance account. The 
prolilem that confronts the district at this time is to find sullicicnt funds to 
replace the old woinlen flumes, the estimated cost being $2.'i4,l-14. 

This cost Is ha.sed upon detailed computations made by the irrigation man- 
ager, Mr. G. J. Hagens, in conjunction with the State engineer. Mr. .J. S. 
James. Some time was siient in reviewing the unit prici-s use<l in arriving at 
the estimated cost of replacements, and 1 feel that the figures are well on th<? 
safe side and that it will be po.ssible to do the work at less than the estimated 
cost. In 1923 Mr. Wiley made a very nmgh estimate of the co.st of completing 
the construction program. A comparison of the Wiley ami Hagens estimates 
shows that the latter is the larger by about 10 i)er cent. Furtherm<ire. tlie 
estimated cost per linear foot is more than the cost of replacing flume No. 1, 
which was the most exi>ensive job in the whole replacement program. Another 
factor that should be considered In connection with the estimated cost is the 
necessity of iiurchasiiig a suitable machine to handle the excavation. Mr. 
Hagens is very anxious to buy a convertible steam sliovel and dragline at a 
cost of .?6,(XK), which will result in a big saving in handling the rock and earth 
excavation. 

An exandnation of the work thus far completed in replacing old woixlen 
flumes with earthen embankments shows that the irrigation manager has 
done an exceiifionally satisfactory job. In many cases he has been handi- 
cappe<l by a division of oi)inlon among the water users as to the best plan 
to follow and wliat is more serious by lack of funds, and yet he has gone 
ahead with the work in a courageous and efficient manner, and the seepage 
losses in the embankments thus far constructeti are so remarkably small that 
be is deserving of praise and commendation f<u' the results thus far accom- 
plished, and in my opinion the future replacements can l)e accomplished in 
an equally satisfactory manner. 

MENTAL   ATTITCDK   OF   LANDOWNERS 

The Interviews with the landowners, bankers, and business men of the project 
showed clearly that they were all in a very discouraged frame of mind, owing 
to the poor condition of the main canal. Progress has practically stopjied. 
The iiea companies are reluctant to increase the acreage of this crop. The 
sugar company at Missoula is doubtful as to going ahead with the sugar-beet de- 
Telopment.    The Federal land bank of Spokane will not make loans.    There 
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are a number of water users ftnnncially able tn pu.v the iiiiiinal assessments hut 
who are holding back because of uncertainties of the future as there seems 
to be a feelins that if they do pay the district charges it will l)e paying for 
Komething that will bring no return. The problem on the Hitter Root project 
simmers down to the rehabilitation of the main cannl. If this can be done, 
it will restore confidence in the entire community; new settlers will come in; 
renters will purchase farms they ai'e now operating, and landowners will be 
ready to increase their investment by constructing additional improvements, 
planting new orchards, and acQUiring additional llvestwk. On the other hand. 
If ways and means can not be provided for carrying on the necessary replace- 
ment work, it is self-evident that the project is doomed to failure and that the 
I>rescnt landowners will suffer a heavy loss as well as the parties who own 
the irrigation-district bonds. IJased upon the examination I have reached the 
conclusion that the project is sound from an agriculturiil and economic view- 
point. Certainly no project in Montana shows a higher state of development 
and diversification, and there is no reason to believe that it can not be brought 
to a higher state of prosjierity if a solution can l>e found for the present difiiculty 
that the district Is facing. 

SUGGESTED  SOLUTIOfrS 

The main question to lie answered Is where to secure .?250.000 to nmke neces- 
sary lm|)roveinents on the main canal. ' A Federal loan of .$700,000 has been 
boped for by the irrigation district officials, and while it is my opinion that such 
a loan can be considered safe tliere are .several reasons why some ( ther .solution 
should be .sought. One very important thing is that prompt action must btt 
taken. There would probably be a considerable delay before negotiations could 
be concluiled for a Federal loan. It is a.ssuraed that if such loan could be 
arranged the money wc uld come from the reclamation fund which lias aii-eady 
been reduced to such an extent as to seriiiusly interfere with the 10 year prf)- 
gram ai>proved by the Secietary of the Interior in ]92(i. If the precedent 
were established of the Federal Government coming to the aid of one sick 
private irrigation pnpject it would result in .such a <lenmnd for assistance fnim 
other private projects as to call for the loan of Federal funds running into 
man.v millions of dollars, a'l of which is so impossible as to cause the Federal 
loan to be definitely abandoned. * 

A refunding Imnd issue has been suggested but when it is realized that such 
an issue must be of sufficient size to take up the first issue now amounting to 
.$577,000; clean up outstanding registered which amount to !<.S2.000: provide 
funds for necessary reiilacenients, a)id then be sold at a d'scount. it is self- 
evident that there Is not sufficient revenue in sight to pay interest and prin- 
cipal on the bonds and operate the caiml system. Tliere seems to be but one 
solution left and that is for the bondholders to come to the assistance of the 
landholders. Viewed from certain angles this may not be a very popular sug- 
gestion but here is tlie situation—unless some means is provided for the 
replacement there is certain to be a big lo.ss both for the landowners and the 
bondholders. 

The bonding eompjiny has been very helpful in the past whin a pinch came. 
They may Ije able to do .something now, but there's no use trying any halfway 
measures. The nmin canal has got to be fixed. The iiolicy governing expendi- 
tures for the next few years should be: First, operate the canal system, which 
will cost about .$22,700; second, do such rejilacement work as is necessary; third, 
take up all outstanding registered wairants; and fourth, apply any balance as 
interest payments on the bonds. .Such a program means tluit the boniibolders 
must accept some loss, but this seems to lie a better jiroposition than Viping out 
br)th interest and principal. With confidence restored it may po.ssibly be that 
the total receipts from the district will be more than .$70,000 per year, and if such 
is the ca.se. then the payment of [irinciiml and interest can be resumed somewhat 
earlier than can now be anticpated. In any event the district must use every 
possible means to get out of the hole as soon as possible, and the bonding com- 
pany and bondholders must realize that they have got to do their sban^'—some- 
thing is going to happen, and the wise thing to do is to adopt such a program 
as will do the least possible damage to all concerned. 
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A tentative financial program fur the next four years might be worked out as 
follows: 
Income: 

Di.strict taxes for 4 years at ¥70,000 $280,000 
One-half of pre-ient delinquent taxes  33,000 
Interest and i)enalties  11,000 
Piiyments on land contracts      24,000 
Interest  2,880 
One-half of value of unsold lands  45,000 
Interest on deferred payments  4, 400 

400,280 

Expenditures: 
Operaticm and maintenance for 4 years  9'.), S'iO 
Outstanding registered warrants  83,300 
Interest on registered warrants  10,000 

184,100 
Balance for replacements    21C, ISO 

While this does not equal the estimated cost of replacement.* it is reasonable to 
nssuine that the receipts will be in excess of the amount shown above and that 
the actual cost of replacements will be less than the amount estimated. 

Bitter Root irrigation district—Montana 

FINANCIAL STATUS 

1921 1922 1923 1924 1925 1926 1927 1928 1928 

Acre-water charge $2. .10 
19.893 
10. 249 

$2.\679 

$3.00 S4 on $3.74 
19,084 
8,427 

$30, 812 

20,162 

$3.74 
19,084 
10.862 

$43,838 

19, 701 

$4.00 
19, 225 
12,419 

$41,363 

9,217 
9,396 
4,820 

349 
65,145 

800.000 
15. .138 

27.892 
4. .159 

36.000 
2. .132 

$.1.00 
19,374 
11,461 

$46, .186 

16.740 
7.002 
3.801 
1.729 

76. 882 
600.000 
46.903 

29.264 
30,782 
47.000 

2,237 

$.1.00 
19,3.18 
9.644 

$40,115 

12,389 
3,790 
2.433 

279 
6S.002 

.W«. 0(») 
82.031 

42,742 
14.204 
47.340 

877 

Acr^.** charged   19.084|    19.084 
8. 282      8. 775 

$24,846  $18,504 

6,8841     9,276 

Amount paid 
Amount   delinquent   pay- 

Water sales        28 
2 

28,707 
isd'."'.'.'." 

31, 342     27- 7Sn 

402] 
411 

51. 787 
600.000 

15. 929 

20. .188 
341.680 
29. .129 

3,076 
762 

67, 377 
600.090 

10.286 

26.381 
3,736 

36,000 

Miscellaneous 

OuLsttindinK l)onds   . 550.000 
71 041 

$577,000 
11. m 

25,5S5 
10,730 

49,886 
Ei|)cndltures: 

Operation and mainte- 
nance            --'  30,077    35.808 

9.933 46,630 
Land purcha.ie overhead. 

Total  36. 315 6,1. 606! 1.17.247 461. 788 66,117 70.983 109,283 105.163 

Keccivable: 
Delinquent taxes  24.15» 53,018 101,994 125. 743 9a 586 68.749 

21, 212 

3,432 
12,877 

62,90f 
28,085 

3,868 
14,901 

166,110 
1 24. 148 

4.509 
14,851 

Acre^; District county land 
for sal"* - 2,404 

12, 741 In crop ....             acres   • . U.86S 11.783 14,8M 

• Tbe« fljures do not include interest at 6 par cent. 

PALO  VERDE   IRRIGATION  DISTRICT,  CALIFORNIA 

(By Ed. F. Williams, George W. Scott, and L. A. Hauser) 

HISTOBY 

1. The I'alo Verde Valley, comprising some 90,000 acres, all of which can be 
Irriiiateil by gravity flow from the Colorado Klvcr. lies at>)ut 240 miles east 
of Los Angeles and 70 miles northeast of Imperial Valley. 

Some 50,000 acres of this valley were acquired by homestead and desert entry. 
The first settlers came to the valley in the eighties.   Not till after 1900 did 
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settlers come in eonsldei-able iiumtiers. and not till after 1912 was all the Govern- 
DieDt land of the valley fileil n\xm by settlers. 

Some 42.000 acres of the valley wtjre acquired by one Thnnias Blythe in the 
seventies.    This land was aecjuired through the swanij) and overflow act. 

Irrigation began in the seventies, but not till after 1907 did the gent ral de- 
velopment of the valley beg.n. In liJOti all the Ulythe estate was purchased 
by the Palo Verde' Land & AVater Co. This company In 190S formed the I'ulo 
Verde Mutual Water Co. The purpose of this- company v.as to construct an 
irrigation .system and a levee system for the benefit of the entire valley. 

During the first few years following 1908 the Mutual Water Co.'s charges for 
operation and maintenance were but from $2 to $4 per acre. 

The Palo Verde Land & Water (V>. .sold their raw lands at $20 to .S45 an acre. 
Thomas Blythe constructed about 20 miles of levee. These levees varied In 
height from 6 inches to 2 feet. 

The Palo Verde Mutual Water Co. repaired the Blythe levees from the intake 
to u point east of the town of Blythe. and in 1909. with these levee lops well 
above the crest of the flood, safely withstood the most gigantic flood that ha.s 
ever been recorded by compilers of Colorado Iliver dis<'harges. 

After pa.ssing safely through the great flood of IflOl) the water users of the 
Palo Verde Valley felt .siife against the p<issll)ility of tlie Colorado Kiver ever 
overtopping their levees. The exceptionally low river of 1910, however. ros« 
80 high on the levees that during 1910 and 1911 the levees were raised and 
strengthentd from the intake to a point due ea.st of Blythe. 

In 1912 the flooil waters topiwd the levees at a point 3 miles below the intake 
and a stream of water some .'$ miles wide swept down through the heart of the 
llne.st land of the valley. During the years that followed the levees were raised 
from time to time, but the water users suffered from n reix'titicm of disastrous 
levee breaks. 

In 1916 J. C. Allison, who had hud mu<li engineering experience in Imperial 
Valley, was made chief engineer of the Palo Verde joint levee district—a dis- 
trict that had been formed that bonds might be sold to complete our levee 
system. 

Mr. Allison made a careful study of our river conditions, compared the Ynma 
records of river gauges and discharges from 1!H)0 to 1917 with corre.^iMindlng 
readings taken at Ehrenlierg and at our intsike. and was convinced that our 
river li'd was rising annually. 

Mr. Allison felt that the Federal Government .should cooperate with us in 
the study and control of this gradually rising river bed. It was a problem that 
concerned not only the Palo Verde Valley but ("ibula Valley, ("olorailo Kiver 
Indian lieservation. and thousands of acres of Government land. Every jetty 
plaeetl on the California hank was considere<l by our neighimrs on the Arizona 
side of the river to be a menace to their bind. During jiericxls of heavy river 
di.scharges critical situations arose so .suddenly that it was often imiH)ssible to 
secure permits for river-control work in time to save the valley from costly 
levee breaks. Mr. Allison felt that only with tlie Federal Government to author- 
ize necessary river work could we hoix; to ovemmie opiKisition from various 
sources and save our valley. 

In June, 1918. he went to Wasliington. D. C, for the purpose of petitioning 
the Federal Government to cooiierate with us in our river problems and to 
defray one-half of tlie necessary costs. His requests were similar to those made 
by Imperial Valley In 1910 and 1914, at which time Imperial Valley reeeivefl 
appropriations by joint resolutions of Congress. Mr. Allison's efforts to secure 
Federal aid, however, were fruitles.s. •* 

lu 191S engineer Allison secured i)ennission from Major Leeds. I'nited States 
Army engineer, to do certain emergency work on the river; but in Marcli, 1919, 
after the work was started, he was stopped by a restraining order issued by the 
Superior Court of Yunia County, Ariz.    A costly levee break was the result. 

During the winter of 1021-22 we were again confronted with a ver>' serious 
situation—one that called for river-channel change Itefore the coming of the 
annual flood. 

This contemplated channel change was across low lands claimed by no one;; 
It was across lands the boundaries of which were yearly changed by the 
erratic river itself. We were not permitted, however, to make this eininge 
which was so essential to our safety, and, in consequence, we exi)eriBUced iu 
1922 the most disa.sirous inundation ever suffered by our valley. 
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After tile fldixl of 1922 mimy of our farmers, broke and discouraged, were 
not only dislieartened from repairing damage caused by the flood but a large 
portion of them ceased to pay taxes. This resulted In forcing approximately 
one-lialf of the taxpayers of the valley to farry the entire bonded indebtedness. 

The rising of the river bed causetl the land-water table of the valley to rise 
oorrespi.ndingly. thus causing a dnilnage problem. In 1021 the Palo Verde 
draiiuige district was organized and bonds simounting to $S40,(KX) were voted 
and sold. 

In onler better to meet flmincial obligations, the I'ah) Verde irrigation dis- 
trict was formed in 1023. This organization took over the proi)erty and 
assumed tlie liabilities of the water comi)any, the levee district, and the drainage 
district. The irrigation district now carries outstanding bonds amounting to 
H.301,000. 

PBESENT ECONOMIC AND AORIOTJLTURAL OONrnTIONS OF PtoTBXTT 

2. (») Most of the land at the present time is lield by private owners, les.** 
than half of whom reside in the valley and the balance In Los Angeles or other 
places. ThtTt> may be approximately 10 per cent of the land which is now 
owned Ijy the State for taxes and unpatented Government land. 

(h) Eighty-nine thousand six hundred and ninety-three acres are within tlie 
iKJundaries of tlie dLstrict. Of this acreage approximately 78.(XX) acres are pro- 
tected by our levees, and of this possibly (J5,0(HJ acres are susceptible of irriga- 
tion at the present time, and with a controlled river another lO.O(K) acres could 
be made available. 

(c) Cotton Is the main crop, with a value of from ?30 to $150 per acre, de- 
peiiillng ujion jirice and yield. Alfalfa is the next crop in Importance, yielding 
about the sjime gross revenues as i-otton. 

(d) Tlie soil, if proiM-riy cultivated and watered, will produce from tliree- 
fourths to lVi> hales of cotton and from 4 to 9 tons of alfalfa per acre, although 
ttic average cottin yield throughout the valley is only about flve-elghths bale 
per acre. " 

(c) Cotton Is shallow cultivated from two to five times and Is then " laid by " 
and only watered the balance of the season. Alfalfa la occasionally disked in 
the .spring or (ail. Imt mostly receives no cultivation. 

3. Dt'tennlned facts rcialliig to resident farmers as follows: 
(a) The district lias a preponderance of poor farmers. Especially Is this 

true of the tenant class. Tlie.se tenants are mostly cotton pickers, both colored 
iind white, wlio have had some landowner or cotton merchant finance them. 
As a general rule the man who farms his own farm is a fairly capable and 
experienced farmer. 

(d) Practically no outbuildings are In existence on our farms. Most farmers 
live in tent luiuses and shacks. A small percentage of the farmer owners have 
good comfortable houses. 

(/•) This district is practically a l-<-rop district (cotton). Every farm should 
liave at hast lialf of its acreage in alfalfa and i>tlier crops such as .small grains, 
.vorghiims. orchard, and pasture and have a few cows anil chlikens. 

4. From 40 to 80 acres. 
."). Kaw land can he olitiiiniHl at from $2') to .fno i>er acre and can be secured 

on various terms, some ranging as low as ,$."> an acre down and tlie balance $"> 
per acre per .vear at 7 per cent Interest—the purchaser, of course, to keep up 
taxes and assessmi'nts. 

(i. There is practically no present demand for land. 
7. What capital is reiiuircd to deveioj) new land: (o) .$2." to $.'10 per acre: 

(b)  $20 to .flOO per acre:  (ci  $.")»H) to ,>!;2,.">(M»; (d) ,'«;,-.00 to $1..")(M». 
8, No .source of credit is avail:d>le for deviloimient of (listrlct at this time, 
ft. Cotton is purchased as .soon as ginned by iniyers from Sejitemlier to April. 

Mo.st other products are markete<l in Los Angeles either by rail  (Santa Fe) or 
by tru<-k over a good higliway (2.50 miles). 

10. Answered under No. 9. 
11. (a). 

T.alo Verde Mutual Water Co  ,$2,30, 000. (X» 
Levee district, lirst  issue  !)3:?. 9.51. 86 
Levee district, .second  Issue  317,378.50 
Drainage   district  850,000.00 
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Irrigation (listrict. first issue , $1,715,000.00 
Irrigation district, second issue       213,000.00 

Total 4,259,329. 36 
Per gross acre  47.45 
Per net  acre  05.50 

(6) No Government obligations. 
(c) Cost per acre openition and maintenance district assessments: 

Best  land $17. 50 
Average producing land     15.00 

(d) Cost per acre for State and county taxes: 
Be.st   land $2.60 
Average producing land     2.25 

12. Reduction of as.«essments and tax cost  to a total $10 to $12 per acre 
on the average producing land. 

Expenditures made for levee protection for years 1909-1928, irwlunive 

Construction and main- 
tenance 

Total 

Bond and Interest 

Total 

Levees River 
straightening 

Bond retire- 
ments Interest 

III09-19I3.    inclu- 
$182,098.76 

4, 542. 71 
31,409.18 
14,313.01 
6,334.89 

26,993.66 
290.514. 14 

$182,098.76 
4, ,542. 71 

31.409. 18 
14,313.01 
6. .524.69 

26.993.66 
366,8.59. 35 
570.026.63 
135. 914. 98 
162,817.05 
420, 100. 09 

9« dm 07 

1914          .   
1915  
1916  
IB17  
1918    .            $8, 287. .50 

15,600.00 
60,970.00 
67, 112. .50 
76, ,501. 88 
42, 620. 74 
93,848.98 
97,911..18 

142, 607. 22 
86,851.48 
91,096.46 

$8,287 .50 
1919               .-    .. «7B 34.5 21 $6,000.00 

.12,000.00 
32,000.00 
26,000.00 
41,000.00 
41,000.00 
41,000.00 
41,000. 00 
41,000.00 
41,000.00 

21 600 00 
1920   ,558.956.80 l        11,089.73 

132,363.92            3,551.06 
112,041.43           50,77,5.62 
195, 730. .16 1      224,389.73 
17,732.24           82,247.83 

92, 970.00 
99,112.50 

102, .501 88 
1921 
1922                 
1923 83, 620. 74 

134,848 98 1924      
1925                  110,980..W|       9(i,062.S4        207,043.34 

22,668.49!        .W, 449.70          73,118.19 
17,389.90 1        ^,041.29          4.S,031.19 
17, 182. ,50 1        21,389.34          38,571.84 

138 911 38 
1926 -  183,607.22 

127 851 48 1927                  
1928  132,096.48 

Total  1,741,«2.29[     643,902.35 2,38,5,344.64 342,000.00 783, 408.14 1, 12,5, 408.14 

RECAPITULATION 

All outstanding issues 

Year Interest Principal Total Year Intcre'st Principal Total 

1928  $264,321.18 $71,000.00 $3,15,321.48 1947  $106,816.48 $164,000.00 $270,616.48 
1929  2.58,856.48 | 71,000.00 330,856.48 1948  98,571.48 167,000.00 263, ,571. 48 
1930  2,55,391.48 71,000.00 326,391.48 1!M9  86.346.18 167,000.00 •Sa, 346.48 
1981  2.50,928.48 , 71,000.00 321,926.48 1950  76,121. 48 167.000.00 243, 121. 48 
1982  246,461.48 71,000.00 320.481. 48 19.51  6.5,89ti.48 173,000.00 238,896. 48 
1933  240,526.48 113,500.00 3.54,026.48 1952  55,311.48 181,000.00 236,311.48 
1934  233,2,56.48 122,000. fX) 3.55. Z58. 48 19,53  44,231.48 187,000.00 231.231.48 
1935  225,478.48 130,000.00 3.5.5,976.48 19.54.  ... 32,806.48 188,000.00 220.808.48 
19.16  216,586.48 159,000.00 375,586.48 19.55  21,321.43 188,000.00 209,321.48 
1037  208,068.48 133,500.00 341,580.48 1956  9,836.48 41,000.00 50,8:16.48 
1938  199,616.48 ' 152,000.00 351.616.48 19.57  7,171.48 41,000.00 48.171.48 
1939  190,0.16.48 160,500.00 ;MO, 5:<6. 48 19.58  4,313.04 46,951.88 51,284.48 
1940  179,691.48 182, .500.00 362.191.48 19.59  2.494.60 9,000.00 11,494.60 
1941  168,026.48 199, .500.00 367, .526. 48 1960  1,909.60 9,000.00 10,909.60 
1942  1,55, .596. 48 211.000.00 366, .596. 48 1981  1,324.60 9,000.00 10,324.60 
1943  
1644  
1915  

146,796.48 
136, 751. 48 
126,706.48 

184,000.00 
164,000.00 
184,000.00 

310. 798. 48 
300,751.48 
290.706.48 

1982  739.60 11,378.50 12,118.10 

Total. 4,433,785.84 4,327,330.36 8,761,116.20 
IS48  116,661.48 1 164,000.00 280,661.48 * 



238       ECONOMIC SURVEi OF CERTAIN  IREIGATION  PROJECTS 

Tbe IMlo Verile Valley, with its soil conditions almost Identical to sucli as 
exist in Yuma Valley and with a larger acreage tliat can be iiTigated by gravity 
flow from the Colorado lUver, should have developed into a more jjopulous COUT- 
munlty than its sister valley. Its failure to do so is due to the fact that its 
every effort lo induce the Federal Government to cooperate in the control of 
the Colorado River has failed to get results. This cooperation has been extended 
to the citizens of Yuma Valley by our Government. 

The home of the Palo Verde Valley farmer carries a bonded indebtedness, the 
interest of which, added to his yearly maintenance and oi)erallve burdens, is 
equivalent to a tax rate of 50 cents on the dollar (property assessed at one- 
third of its value). Because of this condition the Palo Verde Valley farmer 
has been dlscourafjed from adding to this an additional tax by the acquisi- 
tion of better homes and better eijuipment. He appreciates the fact that if his 
farm is to be kept in a high state of productivity he must iliver.sify his crops ; 
that dairy stock, hogs, poultry, etc., must, to a certain extent, be raised instead 
of cotton. Tlie.se changes, however, call for additional expenditures, more 
taxes, and greater hazards In a valley still in danger of Colorado River floods. 

The principal crop of the Palo Verde Valley is cotton; it is a crop that rapidly 
depletes the soil. It is, however, a poor man's crop; it is one which requires 
but little equipment and one on which money can be borrowed at any stage of 
its growth from the time it is planted to the time it is harvested. 

The Palo Verde Valley has been assured by Mr. Seagraves, colonization 
agent of the Santa Fe Railway, that if our financial burdens could be reduced 
he then could and would colonize our valley with a desirable colony of farmers. 

Twenty years of diversified farming, such as would build up instead of 
deplete our soils, would increase our taxable assets to a degree that would 
enable us easily to discharge our financial burdens. In the meantime the 
Boulder Canyon Dam would solve our silt problems, relieve us of the danger of 
flofids, and as.sure us an adequate supply of water for Irrigation. With these 
many helps we could In 20 years be one of the mo.st prosperous comnmnities of 
the West. 

F'rom 1012 to 1922 the farmers of the Palo Verde Valley suffered from a 
series of disastrous floods. The levee break of 1922 alone caused a damage 
exceeding $1,(KX),000. It was so reported by Colonel Deakyne and Major Ardery, 
United States Army engineers. During all these years not a dollar's worth of 
Federal aid was obtained for the relief of our valley. 

We feel that whereas the Federal Govei'nment assumes control of all other 
navigable rivers of the United States, and whereas it has been the poli('y of the 
Government to extend aid to such districts as have suffered severely from river 
Inundations, that we are Justified in petitioning the Federal Government to 
assume control of our levee system and to reimburse us for past expenditures 
for levees and river control. 

QUESTIONRAiBEi—WATHM U.sEats, PALO ViatDB IBSIOATIOX DISTRICT Piio.iBCT 

July 20, 19Z9 

NATDRE OF TEjNUBE AND  CAPITAL 

1. Name, R. L. Bnbcock; iiost-oflice address. Rannells. 
2. Owner or tenant, owner; date of settlement, 1919. 
3   If owner, was land acquired by purchase or by entry?   Purchase. 
4. If purchased, what was the purchase price?    $125 per acre.    How much   , 

down payment?    J2.0()0.    On what terms is balance to be paid?    Yearly in- 
stallments all past due.    What is the interest rate?    7 per cent.    Have pay- 
ments been made as due?    No.    If not, amount of payments now overdue? 
$7,000. 

6. How  much capital  did you  have at  time of settlement?    Cash.  $5,000. 
LivestcK'k and equi])ment. $— ; other assets, $ ; amount borrowed in 
each of first three .years, $ . 

7. How much capital do you think a new settler .should have? $4,000- 
$5,(K)0.    If credit is needed, where could he borrow?    . 

IMPROVEMENTS   AND  EQUIPMENT 

8. List farm buildings, with cost of each: Dwelling. $450; shed, $100. 
9. What adilitional improvements do .vou need? Stalk shed, tank and tank 

bouse, better home.    Estimate cost, $— . 
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10. Cost  of  funn  machinery  and  equipment   (list  If exceptionally  low  or 
high), $800 machinery, $600 work. 

11. What  additional  machinery  and equipment  or  livestock  do  yon  need? 

IRBIOATION  COSTS,  BBPAYMENT.S,   AND TAXES 

12. Total acreage of farm, 80; irrigable acreage. 70.   Area, class 1, 40 acres; 
clas.*! 2, 20 acres; class 3,   acres; clas.s 4, 10 acres waste land; pasture 
or dry land, 10 acres; irrigated acreage, 1928, 70 acres; cropped acreage, 1928, 
80; acreage prepared for irrigation, 1929, 70. 

13. What was tlie cost of preparing the raw land for irrigation (including 
clearing. leveling, and ditching)'/   $5,000. 

14. Total amount of construction charge. $ —, 
15. Construction iMiyments to date, $ —-. 
16. Total oiJeration iind maintenance charge, 1929, $ , 
17. Water rentals due for 1929, $ , 
IS. Amount of indebtedness other than mortgage, construction charge, and 

unpaid ojieration and maintenance and water-rentJil charges, $ . 
19. Amount of taxes for last tax year: State and connty, $152; irrigation 

district, $972; other, $— ; amount of these taxes, if any, that are delin- 
quent. None. 

FARMING OPEBATIO.XS  AND rXCX)ME 

20. List principal crops grown on your farm in 1928, with gross value and 
value per acre: 

Crop Acreage Yield per 
acre OroKi value Value per 

acre 

Cotton -  46 
18 

Pourtdi 

2,200 
S3,260.00 

5(M.0O 
$72.40 

Alfalfa   33 00 

All crops  - - — - 3,854.00 

21. Was this an average year? No. If not, was It above or below average? 
Below. 

22. What is your agricultural program for 1929?    Raising alfalfa and cotton. 
23. What changes would you make in your program if capital were available 

at 6 iier cent?    No changes while taxes are so higli. 
24. I^o you feed all hay and forage to livestock or sell such crops?    Feed. 
25. What area of your farm is fertilized with liarnyard manure each year? 

Four acres. 
26. Where are your crops marketed?   Cotton at the gin. 
27. To what extent are they marketed tlirougU cooperative associations? 

None. 
28. What was your net return from crops sold?   $1,016 after tax. 
29. How many dairy cattle have you? Seven. Sheep, none; hogs, none; 

poultry. 150; stands of bees, none. 
30. What was your income from each In 1928? Sale of cows and calves, $270; 

dairy products, $240; poultry, .'i!40, 
31. What was your income from other farm operations in 1928?    None. 
32. Amount of income other than that from your farm?    None. 
33. What is most suitable size of farm for average farmer adequately financed? 

Eighty acres. 
34. What suggestions have you to ofEer to improve conditions for yourself and 

for the community? Me nee<l long-time loans on land at low interest rates. 
Irrigation tax is much too high. Valley needs new settlers to develop the unim- 
proved land. 

Bt L. BABCOCK. 

102406—30 IC 
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Julll 23, J929 

NATUKE OF 'HEKUltl! AND CAPITAL 

1. Name, Carl A. Denk; iwst-office address, Blytlie, Calif. 
2. Owner or tenant, owner.   Date of settlement, 191!). 
3. If owner, was land acquired by purchase or by (Aitry?   Purchase. 
4. If purchased, what was the purchase price V $5,000. How much doww 

payment?   Cash. 
6. How much capital did you have at time of settlement? Cash, $ : live- 

stock and equipment, $ ; other assets, $—-^; amount borrowetl in each 
of first three years, $ . 

7. How much capital do you think a new settler should have? $5,000. If 
credit is need, where could he borrow? Cotton brokers. How long would loan 
run?   Length of croi) year.   Interest, 8 per cent. 

IMPROVEMENTS AND EQUIPMENT 

8. List farm buildings, with cost of each: Dwellings, $1,000; tank house and 
water system, $300; outbuildings. $100. 

9. What additional improvements do you need? Better house, hog shed, and 
stock shed.   Estimated cost, $4,000. 

10. Cost of farm machinery and equiinnent (list of exceptionally low or 
high). $1,500. 

11. What additional machinery and equipment or livestock do yon need? 
New tractor equipment.   Estimated cost, $1,500. 

IKBIOATION   COSTS,  BBTAYMENT8,   AND TAXES 

12. Total acreage of farm, 100: irrigable acreage, all; area cla.>is 1, 40 acres; 
class 2, 20 acres; class 3, 20 acres; class 4. 5 acres; pasture land, 15 acres: irri- 
gated acreage, 192.H, 100; cropped acreage, 1928. XO; acreage prepared for irri- 
gation. 1929, 10 acres (new land). 

13. What was tlie cost of preiwring the raw land for Irrigation (including 
clearing, leveling, and ditching) ?   $500. 

14. Total amount of construction charge, $— . 
15. Construction payments to date. $—-——. 
16. Total operation and maintenance charge, 1929, $ . 
17. Water rentals due for 1929, $— . 
18. Amount of indebtedness other than mortgage, construction charge, anil 

unpaid ojieration and maintenance and water-rental charges, $ . 
19. Amount of taxes for last tax year: State ami count.v. $1.S8.95; irrigation 

district, $755.81; other, $ ; amount of these taxes, if any, that are de- 
linquent, $ . 

FARMING OPBBATION.S AND INCOME! 

20. List principal crops grown on your farm in 1928. with gross, value and 
value per acre: 7 

Crop • Acreage Yield per 
acre Oroas value Value per 

acre 

Wheat  10 
20 
60 

Pound* 
1,000 

'2 
.110 

$800 
BOO 

3,200 

¥30 
Alfalfa                                            -                        50 

64 

All crops 4,000 

' Tons. 

21. Was this an average year?   No.    If not. was it above or below avornge? 
Twenty per cent below. 

22. What  is your agricultural  program  for  1029?    Have double  increaseii 
rented land and 10 acres new graded land. 

2.S. What changes wo\dd you make in your program if capital were available 
at 6 iKT cent?   (Irade more uniniiirovod land and farm on larger scale. 
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24. Do you feed>all hay and forage to livestock or sell such crops? Sell part 
of hay. 

25. What area of your farm is fertilized with Imrn-yard manure each year? 
Five iicres. 

26. Where are your crops marketed? Cotton in Blytlie; liiiy. grain in valley. 
- 27. To what extent are they marketed through cooixrative associations? 
No»e. 

28. What was your net return from crops sold?   $240. 
29. How many dairy cattle have you? Two. Sheep, none; hogs, 4; poultry. 

250; .stands of liees, none. 
;^0. What was your income from each in 1928; sale of cows and calves. .$.10; 

dairy products, none; hogs, none; poultry. $300. 
31. What was your income from other farm oi)eratlons in 1928?   $ -. 
82. Amount of income other than that from your farm?   $ . 
:W. What is most suitable sl/.e of farm for average farmer adequately 

equipped an<l financed?   Eighty acres. 

Cost of farming operations, labor, etc   .*2, OSl.OO 
Cost of cotton picking         7S7. 00 
Irrigation. State and county taxes        944. 76 
Cost of feed         3iK). 00 

'   Total- -     4,0fi2. 76 

34. Wlmt suggestions have you to offer to improve conditions for yourself and 
for the community? Oidy about one-third of land in valley is leveled and in 
crops. We nee<l more good farmers with enough capital to put all in cultivation 
Ti'hich would lessen the tax burden for everyone. 

CARL A. DENK. 

QUESTIONNAIBB—•BANKEB.S,   BLTTHB   PBOJBCT 

•riilji 10. 1929 

1. Bank, First National  Bank. 
2. Officer, William Monypeny, president. 
3. As a result of your experiencre here, what is your view as to the cretlit 

needs of settlers; 
(a) Do they as a rule have money enough of their own to make necessary 

improvements?    No. 
(h) Are the local banks in a position to furnish them the money they need 

for f)ermanent improvements?   No.    On what terms? 
(<•} Are the local hanks able to furnish them money for purchase of breeding 

stoi'k or living expcu.sesV To satisfactory risks. On what terms? On crop 
mortgages or chattel mortgages, s to 10 per cent. 

(d) Is money available for feeding operations? Believe that farmers should 
grow major jiortion of their feed. 

4. Do you think the iiresent credit facilities are all that ai-e needed?   No. 
n. Does the Federal land bank generally make loans on improved project 

farms? No (seldoml. What do yon suggest to make this an attractive field 
for such loans?   Reduction in tax rate. 

C. What capital do you think a .settler ought to have to give bim a fair 
chance to succeed?   About .fl.'i to .f20 per acre above cost of land. 

7. Has the bank ever been comiielletl to foreclose on farms?    Yes. 
8. If so. how many such farms do you hold at present and what is the acreage 

(.f each?   Two farms, one 1(K> acres, one 40. 
9. Are they being farmwl or otherwise developed?   Yes. 
10. Have yon constructed any buildings on them to induce purchase?   No. 
11. What do you conteini)late doing in order to stimulate the sale of tliese 

farms to settlers? Kotatlon from cotton to alfalfa to increase la-oductlveuess 
ot the land. 

12. What terms of payment would you offer? Any rea.«onable terms—balance 
on mortgage not to exceed five years. 

13. What <lo you regard the proper s;i!e of holding for on average settler 
adequately financed?   From 40 to 100 or 2(X) acres. 

14. Do farmers generally fertilize a portion of their farms each year with 
barnyard manure?   Very little manure here, due to lack of livestock. 
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15. r>o fariiiors generally keep enough livestock to consume hay and forage 
grown on their farms'/ No. If not, what do you suRKest to Increase the num- 
ber of livestock on farms or feeding operations? Proper education of the farmer 
as to the value of hvastook and long-term financing to enable him to purchase 
same. 

16. What suggestions have you to offer to improve conditions in this com- 
munity and build up a permanent iigricnItureV Improvement of roads; more 
diversiflcatioii of crops: more llvesto<'k; relief from high taxes through gov- 
ernment or other agencies. 

WM. MONYPENY. 

QuBsTioNNArRB—BA.NKERS, P.\U) VKRDB IBRIOATION  DISTRICT PROJECT 

July, VJta 

1. Bank. Farmers & Merchants National Bank of Blythe, Calif. 
2. Officer, supervisor, formerly vice president and cashier. 
3. As a result of your experience here, what is your view as to the credit 

needs of settlers?    Relief from heavy tax burden now l)eing carried by them. 
(u) Do they as a rule have money enough of their own to make necessary 

improvements?   Not for several years. 
(b) Are the local banks in a position to furnish them the money they need 

for permanent improvements?    No. 
(c) Are the local banks able to furnish them money for purchase of breeding 

stock or living expenses?    Yes, on a basis of seasonal liquidation, 
(d) On what terms? In case of crops, seasonal; In case of dairy, monthly 

payments from cream checks. 
(c) Is money available for feeding operations? Yes—cattle-loan comiMinies 

finance stock purchases; banks can help with financing feed. 
4. Do you think present credit facilities are all that are needed? Not as to 

farm loans. 
.'). Does the Federal land bank generally make loans on improved project 

farms? No. If not, why? Withdrew severiil years ago because of high tax 
rate and drainage conditions; drainage has since been taken care of. What 
do you suggest to make this an attractive field for such loans? Uefiniinclng 
the district's bonded indebtediie.ss In such a manner as to materially reduce 
bix  rate. 

(i. What capital do you thinlc a settler ouglit to have to give him a fair 
chance to succeed?   Depends entirely on acreage and character of operations. 

7. Has the Imnk ever been compelled to  foreclose on  farms?    Yes. 
8. If so. how many such farms do you bold at present and what is the acreage 

of each?    Three 80-acre; two 40-acre; one 38-acre; total, 3."i8 acres. 
9. Are these being farmed?    Are bein;i fai'med and two 80 acres ileveioped. 
10. Have you <'onstnicted any buildings on them to Induce purchase?    No. 
11. What do .vou oontemplate doing in order to stimulate the sale of these 

farms to settlers? AssLst in attempt to relieve the land of high tax; at same 
time get ranches planted to alfalfa. 

12. What terms of payment would you offer? Have sold several on basis 
six small annual payments, interest, and taxes, balance on seventh year as 
minimum i>ayments; up to .^O per cent net profits of ranch sifter all expenses, 
interest, and taxes are paid as maximum. 

13. Wluit do you regard the proper size of holding for an average settler? 
Forty to sixty acres. 

14. Do farmers generally fertilize a portion of their farms each year with 
barnyard manure? Use green corn crops and manure, with some g>'p8Um and 
conmiercial  fertilizer. 

1.5. Do farmers generally keep enough livestock to consume hay and forage 
grown 01) their farms? There will be an excess of hay this year fr)r the first 
time. If not, what do you suggest to increase the number of livestock on 
farms or feeding oiierations? By increasing alfalfa acreage we will develop 
outside demand for fi^d and encourage feeding of range cuttle and .sheep. 

Hi. What suggestions have .vou to offer to improve conditions in this com- 
munity and build up a i)ernianent agriculture? Our bonded indebtednes.>i is 
maturing in such a manner that it creates a very high tax rate and does not 
permit improving the land for permanent crops. Much of it is not sufficiently 
level for alfalfa and must be releveled. Very few ranchers have decent houses 
or barns and very few are properly fenced, with many not fenced at all,    I 
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believe that u i-efuiiding of the bonded indebtedness on a reclamation basis 
will spread the payments out over a period of years that will enable the owner 
to use his income, partly at least, to improve the ranch and jjut it in crops that 
will rehabilitate the land as well as attract permanent farmers and purchasers. 
Cotton is the principal crop at the present time and is deterlonitiug the laud 
badly. Rotation Is very necessary. This land Is very fertile and capable of a 
very high state of production and much more valuable crops than cotton, but 
money and new buyers must be attracted to bring it atxiut. They n^ill not 
come in under the present tax rate. Our valley has 90,tKK) acres of land which 
may he developed. By the remedy, I suggest that I have no doubt that buyers 
will then be interested iu the raw land, will come in and develop it, increasing 
the district's ability to meet Its obligations. Some of the present owners of 
unimproved lands will feel justified in improving tlieir land and will pay up 
ilelinquent taxes. In my opinion, the Falo Vwde irrigation district is fully 
capable of meeting Its Indebtedness and retlucing its tax rate to the point where 
ftirmei-s and buyers of our land will come in, provided that the indebte<lness 
cjin he met in an orderly manner and in reasonable amounts. The l)onded 
indebtedness is not excessive under the latter condition. 

I). B. LKONABD. 

MALTA AND GLASGOW DIVISIONS, MILK RIVER I'ROJECT. MONTANA 

(By L. H. Mitchell, Superintendent Shoshone Project. Wyoming) 

CONCLUSIONS 

1. In answer to the question, " Have the economic and social benefits of this 
project justified its construction?" the commissioners of both districts answered 
" No." The writer agrees, and furthermore suggests that the bureau be cautious 
as to further expenditure. 

2. The best land, classes 1 and 2, if farmed properly (not wait for rain) will 
produce crops comi»rable Ijoth in qxiallty and quantity with any of the nortliem 
irrigation projects The poorer lands will require many years of careful han- 
4lling before satisfactory crops can hf raised. This land is, as a rule, the gumbo 
type. It lacks humus and bakes badly after being irrigated. A large area of 
this land is, in some years, under water for several days during the spring 
floods. Some .sections of the project are more liable to floods than others. ITroni 
information obtained I would estimate that lands .subject to floods are on an 
average damaged about one year in four. Sudi lands are best adapted for 
pasture and hay. 

3. On the Malta division there are about 24,000 acres of clas.ses 1 to 4 lands 
and on the Glasgow division about 15,000 acres. (These areas are tlie findings 
of Assistant Reclamation Econonii.st E. R. Fogarty.) About one-half of this 
area, for the Malta divi.sion, is twlng irrigated, and about one-third of the 
Glasgow division It is therefore estimated that 12,000 acres on the Malta 
division and lO.tXK) acres on the Gla.«gow division in clas.ses 1 to 4 are not being 
irrigated and are undeveloped. I'nder present agricultural conditions and with 
the unfriendly attitude toward irrigation, 1 can not reconunend that the Bureau 
of Reclamation use funds of the I'nitetl States to secure settlers for this project. 
It may nniuire ses'eral years for the present land owners and busine.-is people 
to "sell the project to themselves." T'ntil a big majority of tlie local iieople are 
boosters for irrigation there is little hojie of finding an outside setller witli 
suflicient capital to develop a farm of unproductive land who will undertake 
this venture and wish to make a home there. If some plan of " pay O. and M. 
and water rental or have land sold for taxes " is carried out the good unpro- 
ductive land will, it is believed, slowly become developtMl. If this does not bring 
about the much-needed better farming, there is, in my opinion, oidy one solu- 
tion, namely, for the United States to put no more money In the project and 
play a waiting game until conditions change. 

4. Delayed settlement has been affecled by— 
(o) Defeet.1 in soil.—The soil conditions are ali>ut the same for botli divi- 

sions. An examination of the .soil-classification map clearly shows the spotted 
condition of the various soils. It also shows the various types of soil. This 
soil classification was made under the supervision of the State Agricultural 
Department of Montana.    The low-producing soil with poor farming does not 
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give the apiiearauce of i)rosi)erit.v. This will dehiy settlement unywhere and 
may nsult In some good settlers leaving. 

(h) Climatic condititmn.—The entire Milk River Valley has the reputation of 
having long, cold winters. It is my opinion the winters are not too severe 
for profitable stock raising, esiiecially sheei). The severe winters would be 
much less liarmful if all i«irties interested would " shout " about the good 
weather (generally speaking, the falls are ijerfect) and not give a cold spell 
the usual pulilicity. 

(c) Lack of capital on part of settlfrg.—The value of all livestock and e<iulp- 
nieut for the Malta and Glasgow divisions is approximately .$72().»KH). or only 
|10 per irrigable acre. On this basis a ltM)-acre farm would have .$1.(K)(J investe<i 
in stock and equii)nient. To be succtssful the settler should have stock and 
equipment valued at not less than ¥2,000 for a 100-acre farm. 

(dl lAlck of crrdit.—The i)resent settlers are unable to obtain credit for 
farm devcloiiment, except in a very limited way. The local bunks will make 
only short-time loans at 10 per cent interest on chattels for security. The 
Agrciultural Cridlt Corporation, of Minneapolis, has made a few livestock 
loans. 

(e) Moxquitocs.—The present flood system of irrigation and the lack of sur- 
face drains (the country being very flat I makes an ideal phice for mosquitoes, 
esi)eclally in years of heavy rains. During the mosquito season (two months) 
the dairy business is often operated at a loss. 

5. If the present low-crop returns do not increase materially l)y l!)."?!, with 
tlie joint-liability feature i-overing a large area of very questionable soil, it i.s 
not believed possible under present agricultural conditions for the districts to 
pay the $57 per acre construction charges in 40 years. The 1928 average crop 
return was less than .fl4 i>er acre, and very few crojjs can be produced at this 
cost iM'r acre. To insure the cultivation of land delinquent in taxes, the dis- 
tricts must proceed in good faith to carry out the true intent and purpo.se of 
the provisions of the contracts regarding " increase in as.sessnients to c ner tax 
sale deficiencies." When tjie landowntrs once understand Ihat all irrigalile 
lands mu.st pay operation and maintenance, water rental, and construction 
charges, it is believed the cultivation and deveb/pment of all lands that, under 
reasonable irrigation farming practice will produce paying crops, will IH> 
orderly. The district comniis.sioners have not had an ojiportunity to cari-y out 
the plan of "eliminating those who will not pay water charges by oblainin^ 
tax dieds and reselling to s<mie one who will develop the land." While it i.«» 
believed advisable for the Hureau of Kedamation to have authority and funds* 
to acquire title to lands through imrchase of tax certillcates, it is my ojanion 
the United States should go very slow in (lie purchase of such certificates on the 
Milk River project. 

(J. Rapid and complete project development can not be fulfilled until— 
(«)  There are more .settlers and likewise smaller holdings. 
(6) Livestock on the farm is the principal type of farming and noi a side 

line. This will require cre<lit which is not available for either purchase of 
stock or projter shelter. The Iwal bankers were interviewed on the subject of 

^ financing this important enten'rise. and. while all agreed livestcwk was very 
necessary for the success of the project, they advised that tlie banks were not 
making loans for this imnwse. The project banks jire large Htix'k-ranch insti- 
tutions. They will, however, loan for short time at 10 per cent on chattels at 
about one-half the real sale value. 

(r) Low-producing lands due to poor soil and topography are excluded from 
the operation and maintenance and construction charge payments. Tliis does 
not mean that the g(X)d lands can not pay the cost of operation and mainte- 
nance, or that such pay class lands should l)e relieved of construction payments. 

If any one of these important matters is not carried out promptly, success 
is indefinite. More settlers will be hard to locate until i-redit is available for 
financing the stock-feeding type of farming. Whatever agency loans money for 
this purpose on this project should act slowly and cautiously. 

7. Additional construction work.—As the actual irrigated acreage increases it 
may be necessary to provide additional storage works. This Is well provided 
for under paragraph 30 of the district contract. Both districts are aware of 
the necessity for drainage as the command for water increases. Fortunatel.v. 
there is no great need for drainage at present. The Glasgow district commis- 
sioners mentioned the poor condition of the canals and structures and they are 
fearful considerable repair work will be necessary in the next few years. It is 
believed advisable for tlie United States to withhold making extensive repairs 
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on any works until It hns been demonstrated that there is ii fulr chance that 
the money will be returned. Such reiiatr work as is iiece-ssary should be paid 
by the districts as a maintenance feature. Flood control was mentioned as a 
problem the United States should help solvo. Possibly the War Department 
could be influenced to assist in building reservoirs. On the Glasgow division 
there was some expression that the Bureau of Keclamatlon should straighten 
the channel of the Milk Kiver to prevent flooding. Irrespective of the merit 
it is not considered advisable for the United States to use any funds that are 
expected to revolve in preventing floods on this project. 

8. Under present agricultural conditions It l.s not believed advisable to farm 
and develop any lands of the Milk River project other than the good produc- 
tive soils. Such unimproved lands can be purchased on favorable terms for 
about $10 i)er acre for the low-grade lands to $35 per acre for the choice. 
To bring this land to full production will cost from $2 to $10 for ditches and 
leveling in addition to the cost of soil building. Nearly all of the unimproved 
lands have been poorly farmed. It will require a tew y>'ars of crop rotation, 
wood eradicating, and the application of some fertilizer to brinir these unim- 
proved lands to full production. Just how much this will cost per acre depends 
upon the soil and topography. It Is my opinion one should have availiible not 
less than .$10 per acre for developing the land. To proix-rly develop a 10<)-acre 
farm one should have oretlit for the following: 

Equipment  $1, 200-$l, 500 
Buildings and fences     2,000- 2,1500 
Livestock  2,000 
Purchase price of laud (down payment)         500- 1,000 
Ditching, leveling, and contingencies  1.000 

Without crop failure.s, slcknes.s, and depriving' one of some of the necessities 
of life a less amount of cash or credit might he sufllcieut. 

9. Settlers with sufficient capital to develop an irrigated farm anywhere are 
very scarce. With the few unfavorable condltUms as heretofore outlined in 
paragraph 4 to overcome, it may l>e some years before credit is available from 
any source. Until condltl(ms change, in my ojilnion, this project is not one 
where the United States should take an active part in loaning money to 
settlers for buying livestock or permanent improvements. 

10. On this jiroject the county agents, with assistant.s. are doing much to 
help .settlers solve problems pertaining to what crop and acreage to grow, 
marketing, control of animal and plant diseases, etc. Due to the field of 
ofieratlons being much too large for the pre>ent .«mall organization, it is the 
con.sensus of opinion of the district commissioners that the county agent 
should have several more goixl assistants, the expense to be i>aid by the Agri- 
cultural Department. I concur, except that the proje<'t settler should pay a 
part of this cost. In order that he may appreciate the real value of .such service. 

11. Should reclamation mntiiiuct—In Montana, especially the northerly and 
easterly portions, it is doubtful if further construction work should be carried 
on by the Bureau of Reclamation for some time, for the following reasons: 

(a) Farming on the bench lands is fairly sati.-<factory under the summer 
faUow system of farming, thus making irrigation farming unpopular. 

(&) Lack of appreciation on the part of many iieople in the State as to 
what the United States has been and is doing in building expensive irrigation 
works. 

(c> Lack of riffht-thinkinff leaders.-—It Is not meant by this that the State 
has not right-thinking people. However, during my IS .vears on the Lower 
Yellowstone project I liave heard many politicians (some elected to the United 
States Senate) make speeche.s of repudiation. During the recent Inspection 
trip the writer could still .see the desire of "extracting all pos.sible from the 
United States Treasury and return very little." 

12. In a few words I would summarize and recommend the following: 
(a) The land classiHcatlon made in 1925 was under rules to determine a 

basis of repayment of construction charges on a crop-return contract. Had 
this been adopte<l in place of a 40-year plan, the classiHcatlon would have been 
equitable. The writer made field examinations of tracts in class 4 under the 
crop-pa.vment rule, and upon comparing these tracts with tlie soil elas.sifica- 
tion recently made by the State of Montana, and further reviewing the re<'ent 
classification made by Assi.stant Reclamation Economist E. R. Fogarty (Mr. 
Fogarty was employed in 1!)27 on some .soil classification in Wyoming, Shoslioue 



246 ECONOMIC SURVEY OF CERTAIN  IRRIGATION PROJECTS 

project, and  I  found  his work very reliable)   can strongly  recommend  the 
approval of his classitieation, which follows: 

Division Classes 1-4 
pay lands 

Question- 
able classes 

3 and 4 
Class 5 Class e Total 

Malta'  20,P61.7 
3,235.6 

14,865.6 

10,365.0 

342.3 

21,.548.5 
»,6«4,1 
4,581.9 

1,772.2 
328.2 

54,347.4 
Saco _  
Glasgow 

13,127.9 
19,789.8 

Total  38,762,9 ' 10,707.3 35,694.5 2,100.4 87,265.1 

' Saco excluded. 

(b) The county and State taxes on the poor producing lands are not tqiiitnble. 
Adjustments should be made by the county assessors If Congress approves of 
a reclassiflcation. 

(c) There should be some incentive to hasten the time when the districts 
win take over the care, ojieration, iind maiuteuHnce of the irrigation works. 
Possibly ('ongress would consider favorably some plan of making the new 
•classlficiition continKcnt upon the districts taking over the operation and 
maintenance of the projei't work.s. 

(rf) It is very evident one can not support a family and pay water charges 
on 160 acres of the poor lands. A large area, at least 25 per cent of the Irri- 
gable acreage. Is adapted only to pasturage or hay meadows. It is suggested 
the law pertaining to limit of irrigable area held l>y one person be amended, 
giving the Secretary authority to make the maximum area for which one can 
have a water right under conditions similar to those on the Milk River project, 
640 acres. 

Key to noil claH»ificiition map 

Series Doscrlption 
Havre loam   First-class sandy loam. 
Havre silt loam Good soil. 
Havre silty clay loam A  heavier  .soil  than  Havi-e  and  more  difficult  to 

handle. 
Harlem .sllty clny loam A heavy soil that Is quite productive. Needs sur- 

face drainage In iimiiy places. Keqnlres srieclal 
handling. 

Havre fine sandy loam Light in texture, low In organic matter.    Subject 
to flood during high water; generally needs level- 
ing ; can Ite made productive soil with proper 
treatment. 

Harlem clay Too heavy for  farming;  can be utilized for hay 
only, which will not pay maintenance and con- 
struction of irrigation. Temporarily nonproduc- 
tive at least. 

Harlem exceedingly heavy.. Locally termed gumbo.    In most cases the location 
of this soli does not lend itself to surfiice drain- 
age. Largely remains in native blue joint, ex- 
cept for compai-atively .small areas broken out. 
A difficult problem exists in regard to develov>- 
ment of this soil in the Milk River Valley. Sur- 
face drainage and protection from flowl water 
are necessar.v. Not recommended that .special 
crops, such as beets and jwtatoes, lie grown until 
this soil is .somewhat subdued. In my opinion 
this is temporarily nonproductive at least. 

Laurel clay Same position as Harlem clay. 
Laurel fine sandy loam— Alkaline and poorly drained; nonagrlcultural. 
I^aurel sllty clay Drainage in this area Is a factor that must be con- 

sidered before development can take i>lace. Other 
areas have fairly high alkali content, .subject to 
overflow and standing water. Limits its use for 
agricultural jmrposes under present conditltms. 
A little more desirable than Laurel Cluy No. 60. 
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StTles Description 
Wayne clay loam  Scabby nonaKrlcullural.   Excess salts and draiimge 

problem.   Low grazliifj; value. 
Cheyenne fine sandy loam-- Good   soil   type.    Requires   humus   building.     Soil 

blowing a problem. 
Cheyenne loam A good soil tyiw. 
Cheyenne gravelly loam Too much gravel for farming except for hay and 

pnsture. 
Tripp fine .><andy loam Same as Cheyenne fine sandy loam. 
I»ondera loam   A fair soil but largely nonlrrigable. 
Scobey loam  Do. 
Scobey gravelly loam For the most pjirt  nonlrrigable:  used  for'grazing 

purposes.    Gravel  content  makes  it  difficult  ta 
plow or cultivate. 

Phillips loam Marginal. 
Broken lands Brakes bordering the .stream courses; entirely un- 

tillable; only value is for grazing. 
Nonirrigated Large part of it suitable only for grazing purposes, 

OUTUNE OF ECONOMIC SURVEY,   l!t2tl 

1. History.— (a) Preliminary surveys started in 1902. Construction work, 
authorizetl comlitiotially in 190.3. Actual cimstruction commencal In 1906. The 
private landowners, who were stockmen and accustomed to raising hay by 
flood irrigation, interested the Ueclamation Service in this enterprise. 

(6) A greater portion of landowners obligated through water users' stock 
subscriptions and trust deeds their holdings for the repayment of constructi'm 
costs before construction begiin. Not until 1926 were any contracts made 
providing for the repayment of a deflnite amount. 

(c) A large per cent of the laml was in private ownership. There were some 
Government and State lands. 

(rf) Other than the oltl-time settlers, there never has been a real settlement 
movement. In 1910 probal)ly most of the vacant (iovernnient land was entered. 
The price of the land never has been high, as it has never produced crops to 
justify one paying very much for the land.   The inKir land is high at any price. 

(e) The flnst water delivery was in 1911. Water has ahva.vs been sold on 
a rental basis, varying from ?1 to .*.'» per acre-foot. 

if) The returns from rentals of water during the rental period to December 
31, 1925, did not pay the cost of operation and maintenance by .$441,568. The 
estimated operation and maintenance deficit for the years 1926 to 1929, inclu- 
sive, is $107,000.    (See item 2, p;ir. 8, of contract with district.) 

(g) Contracts with AMalta and Glasgow irrigation districts provide for the 
construction repayments on a 40-year basis, to start in 1932. Beginning 1930 
districts pay entire operation and maintenanc-e costs. While the districts have 
not sought amendments to the contracts recently completed, the commissioners, 
In answer to the question, " Can the irrigation payments required under present 
conditions be made?" answere<l—(Glasgow) '• Kmphatically. no." (Malta) 
" Conditions will have to change." 

2. Prenent economic and agricultural cotidilioiifi.— (a) The following shows 
status of land hoblings: 

Malta 
division 

OlSSROW 
division 

Holdings with— 
129 
174 
30 
IS 
6 

64 
From 80 to 160 acres        51 

11 
From 320 to 1,000 acres _., 8 
Over 1,000 acres 4 

Total            357 129 

Those not living on the land consist in the main of large stockmen and 
people who live in the vicinity of the project 

(b) The irrigable area of the Malta and Glasgow divisions is 72,455 acres. 
This is the area for which water is available. 
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(c) The following is taken from the 1928 crop reports: 
4 

Crop 

Irrigated acreage Value per acre 

Malta Glasgow Malta Qlasgow 

Alfalfa hay                                                        3,185 
28 

133 
742 
22 
16 

5,801 
197 
159 

2,053 
117 
23 
58 
18 
8 

1,086 
98 
30 

$14.14 
19.20 
16.53 
63.80 
IS. 41 

121.88 
6.76 

13.16 
9.81 

54.6S 
296.05 

14.76 

$15.07 
Alfalfa seed  14.4S 
Barley                    . . .     _ -  8.35 
Beets   - :. 84.57 
Flai    .                 21.11 

131.45 
Native hay     5.8S 
Oats _ .,  15.60 
Pasture           .            laoo 
Potatoes                                                . -       ...        .   27M 

19 
981 

6a 28 

Wheat 1,298 11. oo 

Average per acre              .    -   .- ...     .       _........ 13.82 15.15 
1 

(d) The good or fair lands (classes 1 and 2) under proper methods of farm- 
ing will, in my opinion, produce at least double the present returns. This was 
demonstrated by a few good farmers. The poor lauds should be used for sweet- 
clover pasture and native hay. 

(c) As clearly shown under 2 («) and the date under crop reports, too many 
arc farming large areas and naturally are receiving low per acre returns. 

3. Resident farmers.— (a) Fifteen farmers on tlie Malta division and six on 
the Glasgow division were Interviewed and the regular water users" question- 
naire was completed. Of tliese 21 farmers only -1 were conducfinp a Xy\w. of 
agriculture that brings sat sfactory results and 3 of these 4 were either feeding 
stock or mill<iiig cows. These successful farmers were cajiable, had experience, 
and were farming a much smaller area than the average. An exanrnation of 
the.se questionnaires, with other facts, leads me to the conclusion that .W i)er cent 
of tlie resident farmers have sufficient experience and capability to succeed, 
but other important factors prevent satisfactory progress. 

(6) The first cost of farm, remaining indebtedness, rate of interest on de- 
ferretl payments, for the 21 farms considered varies materially. Ten were tlie 
original eutrymeu. Four paid cash at time of purchase or have paid out (one 
of these paid $1.H00 for 480 acres; another purchased a farm of 290 acres, of 
which 90 are irrigable, for hack taxes and mortgage amounting to .$2,000). 
Two are renters, five have cfnitract for deed, witli $25,500 remaining to be |>aid. 
Tlie interest rate is from 5 to 10 \WT cent on these deals. 

(c) The total or other debts amounts to $12,000, or an average of $571 yier 
farmer, and the rate of Interest on tills debt is 10 per cent. 

id) Of these 21 farmers, tlie estimated value of farm buildings per farm 
was (Malta) $2..50O. (Glasgow) .f2.000; the equipment was valued at (Malta) 
|»00 and (Gla.sgow $2,500. The rea.son fm- such high ecjuipment value for the 
Glasgow divisit)n is due to combines and tractors lieiiig used to farm large 
holdings. It is of iiifi'itst also to note that on the Gla.sgow division the value 
of equipment is in excess of tlie building.><. Generally speaking. l)otli buildingN 
and equipment are for large farniing operations, comparable to uonirrigation 
farming. 

(e) To divide the large holdings Into smaller farm units means more build- 
ings, likewise equipment. This would re(iuire an investment of about $4,000 
for each 100 acres. New settlers with this amount of cash or the equal in stock 
and e(iuipment are not to be found who would settle on the Milk Kiver project. 

if) In 192.S, out of 72,455 acres for which water was ava lable. (miy l.'>,s;i2 
acres were actually irrigated, the remaining area l)eiug either dry farme<l or 
not farmed at all. While a large area has too i«)or soil to justify famiiiic 
under present conditions, there is no real good reason for the dry-farming 
system. More intensive tillage, with irrigation and the raising of liigh-priced 
crops and fetKling to livestock, is required. 

4. Si:c of holding for average farmir advquatiJy finaiwcd.—The 21 settler.s 
Interviewed on this .subject had vastly different opinions as to this acreage, 
varying from 40 to 640 acres.   Three banks' views were 160, 120. and 160 acres. 
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The consensus of ojjinlon for all on this subject Is 170 acres. Like on the 
Chinook division tlie writer believes 100 acres is all the average family can 
farm to best advantage. It was interesting to notice the most profitable 
farmer was the one who thought 40 acres was enough and only one had the 
«40 idea and he had in mind a farm with gumbo (class 5) so'l. In my opinion 
the low-prodnciiig lands should be used for hay meadows and pasture with 
more sweetclover, and with this type of farming one should have at least 
320 acres. 

5. Price of land.—The price of raw land varies from $10 to $25 per acre. 
Many options have been obtained at these prices on the following terms: 10 
per cent down, balance in 20 years at 6 [tcr cent interest on deferred payments. 
Knowing these lands are poor producers the Great Northern Railway and the 
bureau liave not advertised tlftse lands very extensively. G<iod improved farms 
are valued at from $25 to $100 per acre, depending upon location and Improve- 
ments, and upon same terms as the poor lauds. There are very few such 
farms listed for sale. 

«. Demand for land.—While there have been, during the past three years, 
several transfers among local iieople, there is now little domnnrt for Irrigated 
lands. Local landowners do not take kindly to the plan of having the land 
."subdivided with buildings thereon ready for occuiMUicy. Neither do the local 
hiiuks favor loans for this purpose. In fact, one desirous of stHtling on a 
Milk River irrigated farm without at least $3,000 In assets has very little 
chance to succeed. The poor lands are liigh at any price. In my opinion 
ver.v little land has reached a stage of productivity that warrants a price to 

•exceed $50 per acre. 
7. Capital rciiiiiri'il to develop a farm—{a) To purchase land one should 

liave at least $1,000, of which from $3(K) to $500 would be for down payment 
and Iwliince for second and possibly third year pa.vments. 

(6) Very little ditching or leveling has been done and fortunately very 
little other timn along the river is re<iulreil. The cost of this work would vary 
from $1 per acre for the best land to $10 per acre for some of the sandy 
lands near the river. 

(p) The cost of suitable buildings, stock fences, and a domestic water suiiply 
would be about $3,500. 

(rf) A full .set of farm equipment, not including work horses would cost 
from $1,000 to $1,500. 

8. Soiirci- of rridit for dirrtopinrnl.—The local banks are loaning for short 
periods at 10 per cent interest with chattels for security and are loaning about 
50 ]>er cent of their actual value. The Utah-Idaho Sugar Co., when" very 
necessary, will loan money for beet labor at 8 per cent interest. The Agricul- 
tural Credit Corporation of Minneapolis has made a few loans for purchase of 
livestock and their loans are popular. 

9. Mnrkctn.—Ail wheat is shipped to eastern markets (Twin Cities). Barley, 
oats, and corn are u.sed locally. Beets are s<ild to Utali-Idaho Sugar Co. with 
factory at Chinook. The hay market is very unsatLsfnctory to those witliout 
stock. With an open winter there is ver.v little demand, while In hard winters 
there is a fair price. The wheat farmers must compete witli the nonirrigated 
farms, which covers a large territory, including Canada. 

10. Traiifiporlatioii.—The project is traversed tlirough its entire length by 
the Great Northern Railway and transportaticm facilities are favorable for 
rapid development. 

11. rinarwial obliyationK of digfriots.—(o) Neither district has a bonded 
indebtedness. 

(ft) The contracts with the Government obligate the districts to pay the 
United States $57 jier irrigable acre, payable in 40 equal annual payments or 
$1.42',>; per acre .vearly. Iwginning in 1932.    (Par. 12 of contract.) 

{(•) The oijeration and maintenance charges for 192!) are made up of a 50 
per cent per acre charge payable as taxes and an additional $1 per acre-foot 
•charge. For more than 1 acre-foot the excess water costs at the rate of $1.50 
per acre-foot. (See par. 19 of contract.) The same amount is due fi r the year 
1930. (See par. 20.) In 1931 the amount payabb- through the county machin- 
ery is 75 per cent per irrigable acre, the other charges being tlie same amount 
as in the year 1930. Beginning in 1932 and thereafter, the distric s are required 
to pay the actual operation and maintenance cost.    (See par. 23 of contract.) 



i250        ECONOMIC  SURVEY  OF  CERTAIN   IRRIGATION   PROJECTS 

(d) In Phillips County the assessed valuation of land, 1929, was as follows: 

Irrigated land : Per acre 
First   class $50.00 
Second  class —     40. OO 
Third   class     2.'3. 00- 
Fourth  class —     17. 50 
Fifth clas-s .    10. OO 

Grazing land : $5 to $3 per acre. 
Nonlrrisable tillable: $12 to $6 per acre. 

It is obvious that the poorer classes of irrigable lauds are assessed far above 
what they should be when comparing the producing value with other lauds of 
the vicinity. Very little, if any. of the class 5 laflds are worth more than graz- 
ing lands.    A large amount of the class 4 lands will not pay oi)eratliig expenses. 

11. VoncenKUtnii bii i-rcditors of ilUtriitg.—While no construction charges are 
due from either district until 1932, the commissioners are very much concerned 
over the probability of a large acreage going delinquent. Tliey contend more 
land should have been in cla.ss 5. As water ha.s, unfortunate'.y, always been, 
until recently, delivered on a rintiil basis, the unit holders have not been con- 
cerned in knowing the exact acreage Irrigable in their farms. Therefore no real 
surveys to find the actual irrigable area were requested l>y the settlers until it 
recently dawned on them that payments, both for operation and maintenance 
and construction would, in the near future, have to lje paid like other just debts 
and like county taxes on the irrigable area. Apparently few settlers realized 
the object of the soil classiUcation condiK'ted under the act of December 5, 1924. 
Some settlers were more Interested in selling tlieir places than in a fair classi- 
flcation, and used their influence all possible to have their land cla.s.sed so as to 
help sell it, and not on the assumption that It would pay construction chai-ges. 

However, had the districts ccmtracted on the 5 per cent crop-payment plan, 
the present c^assitication would have been fairly satisfactory. 

An examination of some cla.ss 4 land clearly shows that under pre.sent agricul- 
tural conditions it will not produce crops for the owner to live and pay the 
fixed charges. If the good lands can. under the joint-lial)ility contract pay all 
the charges, it will be necessary to produce more \ier acre. 

Valudhic information pertaining to Malta and 'fllaxgoic dirixi-on of Miik River- 
project, Montana 

M'liltii Uliisgoir 
Acreage irrigated. 1928       11.074 4,758 
Value of crops $148,700        $62,440 
Value per acre       $13.43 $13.17 

Both divisions 
Additional acreage dry fanned  19,100 
Value of crop.'j  .$191,300 
Value i)er acre  $10.02 
Value of livestock  $481,825 
Value of farm equii)meut  $239,450 
Number of irrigated farms  160 
Farmers with poor crop results  50 
Farmers with fair ero|) results  58 
Farmers with good cro]) results  28 
Farmers with excellent crop results  24 
Total construction cost  (United States)  $4,736,688 
Construction charge i)er acre  $57 

GREENFIKLDS DIVISION, SUN RIVER PRO.TECT, MONTANA 

(By H. H. Johnson, Superintendent Milk River Project, Montana) 

IKTROUUCTION 

The Greenfields division of the Sun River project comprises an irrigable 
area of 93.031 acres, 41,975 of which are now under constructed works, located 
in north central Montana, about 35 miles westerly from the city of Great Falls. 
Water sujtply is obtained from the Sun River, and with the storage just com- 
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plete*! is entirely adequate for present needs anil iirobnbly for contemplated 
future extensions up to the maximum irrigable area of the division. An excel- 
lently constructed canal and distribution system supplying water to each farm 
of the project has l)een completed. Except for the Big Coulee division, com- 
prising only 2,300 acres, the portion of the division under constructed works 
lies in a single compact l)ody, approximately 6 miles in width by 8 in length. 
Soil and climatic conditions are particularly favorable to the production of 
those crops adapted to the northern portion of the United States. The average 
elevation over the irrigable area is about 3,800 feet above mean sea level; 
temperatures vary from —40° to 100° F., with an average frost-free period 
of about 130 days. The average rainfall during the past 37 years has been 
about 12.5 inches, with a max.mum of 18 inches during 1927. 

CONCLUSIONS 

1. That the economic and social benefits of this project have justified it.*! 
•construction. 

2. That the success of the Greenfields Irrigation district lies in the develop- 
ment of the lands now partially cnltivated and the rapid colonization of the 
idle lands. 

3. That .soil and climatic conditions, marketing, and transixirtation facilities 
-are favorable to a raiiid and substantial development of the projejct. 

4. That the general practice of wheat production on an extensive scale should 
be rejjlaced by more Intensive farming and the i)roduction of feed and forage 
-crops, with livestock as a major Jndustry. 

r>. That tbo production of sugar beets as an important crop in the farm 
program should be encouraged. 

6. That practically all of the land is sufliciently productive to justify .settle- 
ment under present agricultural conditions. 

7. That to insure the prompt repayment of the annual construction charges 
there should i>e approximately 2(K) additional settlers upon the project. 

8. That settlement is delayed at the present time to some extent by the 
lack  of advertisement  of the i)roject's  resources and  the  lack  of something 

•deflnite to offer settlers In the way of purchase contracts. 
9. That under agricultural practices adapted to this projixjt the proper 

size of a farm unit should be around 160 acres. 
10. That the investment in land, improvements, and equipment required to 

bring a raw farm of this size into full production is about $10,000. To guaran- 
tee his success a new settler should possess at least $2,000. and crwlit of not 
less than $3,000 should be a>ailable during the next three years for a term 
of not less than 10 years at 6 i)er cent interest. 

11. That new settlers with necessary capital are dlfflcult to obtain and that 
no source of credit is available for development purposes, nor are present land- 
owners as a rule willing to invest additional capital in the improvement of their 
holdings for sale. 

12. That to secure rapid development of the idle and partially improved lands 
and encourage rapid settlement, financial assistance on temis which are feasible 
should he ihade available to worthy settlers. 

13. That under present agricultural conditions and conditions as they can be 
foreseen the lands can pay the taxes and water charges without jeoiuinly to the 
success of the iudividtnil farmer, provided development and settlement of the 
project advances to the i>oint where delinquencies will be reduced to the 
minimum. 

14. That with these conditions fulfilled the Greenfields irrigation district 
.should he successful and its obligations to the Government under the existing 
contract i)romptly and completely fulfilled. 

ft in recommended.—I. That the irrigation district board, local agencies, and 
individual farmers use their efTorts in bringing atjout a general Improvement in 
agi-icnltural and irrigration practices, in order that productive ability of the 
lands may be more fully realized. 

2. That 2-year or)tions be secure<l ufmn the lands for sale which provide rea- 
sf>nable valuations and terms of payment much the .same as granted by private 
landowners of other projects, in order that something definite may be offere<l to 
prosjiective settlers. 

3. That effort he made in the next session of Congress to obtain the passage 
of legislation which will make po.ssible the financial assistance of worthy settlers 
upon reclamation projects through Federal agency. 
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Historical.—The project was lirst investigated during 1903, recommended 
for construction iu ]'.)10, and construction started in l!)i:j. Worlv progressed 
at a fairly rapid rate until 101.") and 1910, which were exceptionally wet years, 
and an excellent wheat crop was produced without irrigation. The settlers 
felt that there would lie no further need for irrigation and that tlie repay- 
ment of construction costiS would Ix' an unwarranted burilen. As a result 
the program was restricteil to the tii-^t unit of 2."),0U0 acres, wliicli was com- 
pleted during 191.S. The dry period following 1911). the high war-time prices 
for farm produce, and the resultant demand for land levived Interest In 
irrigation, construction was resumed, and dislrilnition .sysieni for the .<econd 
unit completed in 192.'{. making water availat)le for the present irrigable area. 

Due to senior ve.ste<l rights uiMm Sun River and inadetjuate storage facilities 
for both the older Fort Shaw division and tlie Greenfields division, the water 
supply was found to be somewhat uncertain during dry years, limiting to a 
great extent the development of an intensive agricultural program. Following 
the investigations of 192-1 and V.)2o, tlie construction of a storage dam in Sun 
River Canyon, the enlargeuient of the Sun River slope ca.nal, and reconstruc- 
tion of a portion of the canal uiKin a more stable location was authorized to 
guarantee an adequate water sui)ply and reduc-e operation hazards, provideil 
the water users would organize an irrigation district and enter into a valid 
contract to repay construction costs. The district was formed, the coutracr.s 
executed on June 22, 192(j, the storage dam has just lieen completed, and the 
canal reconstruction is now mider way. 

Up to the jMesent time water has lieen delivered on u rental basis at 
reasomdile rates and repayment of consiruction costs has not started. Thp 
provisions of the 192t! contract will not be<-ome effective until the construction 
work now in progre.ss has been completed, which will proliably be during 
lOao. The appiopriation act for the fiscal year 19.30 provides tliat the irri- 
gation district will take over the oiieration and maintenance of the proje<.-t 
on .laiinary 1, 1931, and counneuce the payment of construction charges. While 
the construction cost will ultimately be in the nelghtwrhood of $100 [ler acre, 
repayment will l)e made on the basis <if ."> per cent of gross annual cro|i over 
the past 10-year period. With the assurance therefor of an ade(juate water 
supply at a very reasonable cost, nothing apparently stands in the way of the 
economic success of the [iroject. provided better development and more intensive 
settlement of the irrigable area can be obtained. 

Oriyimil land utatuif.—Previous to rwlaniatiton withdrawals alxmt 17,700 
acres of the projirt area were in private ownership, embraced principiilly 
within desert-laiKl entries, encouraged by tlie contemplattil construction of a 
canal system by private enterprise. Tlie balance of the division was unentered 
liublic land, with a relatively small area of State school land. 

Homestead entries under the provisions of the re<-lamatioii act began in 
1910; little land, however, was sold at this time and settlement progress was 
slow. Until 1913 the principal transfers were by relinqui.shments or assign- 
ments of homestead entries at comparatively low pi1<-es. Inducetl by good 
crops of 1915 and 191<!. the effect of tlie World War on agriculture, and the 
partial completion of the irrigation system, theiv w.as .-i decided movement 
in projects lands, reaching tlie i>eak during 1919 and 1920. when jirices had 
advanced to from .$r>0 to .$1(M> per acre, depending ujMin improvements, but 
with no equity in the water right. Witli the agricultural depression following 
the war came the usual deflation in land values, and lands can now l>e 
purchased at from $2.'") to .$00 i)er acre. 

Opi-ralion and oonlract Kta/Hx.—The first delivery of water was made in 
1919 to 25.00(t acres of the first unit. During the iieriod of oiieration the reve- 
nue from water rentals has not paid the orieration and maintenance cost, and 
at the present time a deficit of about .f69.500 exists, which will be fundetl 
with construction debt. Individual delinquencies amount to about .1!7.000. 
whldi are being raiiidly liquidated, and will probably be completely sati.sfie<l 
before the district assumes oiieration of the canal system. The cost of op- 
erating the canal system at the present time does not excee<l 50 cents IHT irri- 
gable acre. 

Although the contract executed in 1926 is not yet in effect, the irrigation dis- 
trict board and the individual water users feel that its provi.sions can b«» 
fulfilled. No amendments are contemplated at present, although the dlstriet 
board does desire that thi; bureau retain charge of the main canal for a few- 
years subsequent to 1931. or until the now work has been thorouglily primed 
and tested. 



ECONOMIC  SURVEY  OF  CERTAIN   IRRIGATION   PROJECTS        253 

PBE8BNT ECONOMIC AND AGBICUI.TUBAI, CONDITIONS 

Staltiit of land.—Tbe present t^tatus of laud Is shown by the following tabula- 
tion: 

TABT^ I.—StatuH of land oipnership 
Acres 

Public laud enteretl $17,733 
Public land uututere<l       5,298 
State land unsold      1,187 
Private land     17, 757 

Total     41,975 

In the above tabulation the private land includes desert entries. State land 
sold, ami original private holdings. The de.sert entries are subject to the 
reclamation act: the original homestead entries were made usually on the 
maximum 160-acre tracts prior to the preparation of farm unit plats and are 
now subject to reduction to one farm unit. The luientered public land is com- 
prised in 80 farm units, which will be oiH-ned for entry within the next two 
years. 

Three hundred and thlrty-flve project farms cultivated during 1928 were 
iil>ernted by 14.') resident landowners and 37 nonowning tenants. Many of these 
owners and le.ssees attempted to farm not only their own tracts but al.so one 
or more farms either under individual or public-land lease. Of approximately 
90 nonresident landowners, i50 residing within the State are either individual!. 
or corporations who have acquinnl the lands through mortgage foreclosure or 
for speculative purposes and either can not or do not desire to ffirm. The 40 
non-State residents, scattered over the country, are of practically the same status 
as the Montana owners. While in most cases the farms held by nonresidents 
are for sale, no definite program has been formulated for their disposal to bona 
fide settlers. The lands are mostly unpatented: hence no hind tax has been 
levli'd, neither construction or oi)eration and maintenance charges are yet due, 
and the lands which are cultivated have been leased with the lessee paying 
rental charges if water was used. It cost the owners nothing, therefore, to 
carry the lands provided they are free^from mortgage encumbrance, and there 
has been no particular Incentive to sell. The tendency has no doubt been rather 
to wait until a general improvement in agricultural conditions would cause an 
increase In the demand for land, with a resultant higher price li'vel generally. 
While many of the nonresident landowners would no doubt sell their holdings 
at reasonable prices and terras, there has been no general adverti.sement of 
pro|)erty for sale, nor any plan formulated for the dis)iosal of such lands. It is 
essential to the success of the project that some method be devised for the 
sale of the idle or partially cultivated lands to settlers who will carry on their 
imi)rovement to a poini where maximum production will be yielded in order 
thJit the i)ayment of irrigation costs may not be burdensome and the individual 
dellnqneucies reduced to the minimum. 

Soil conditions.—A Idglily productive and fertile type of soil exlst.s over the 
pniject generally, varying from a silt loam to a gravelly loam, practically all 
capable of cultivation, with only a very few small areas of a refractory <'har- 
acter. Almost the entire underarea is underlain with gravel, varying from 
Ijorous well-drained material to a cemente<l structure in certain localities. 
Seepage has deveIo])ed in n few areas, but these have all been protected by 
drainage, and as a rule the land which has become waterlogged Is easily 
reclaimed when adecjuate drainage is provided. 

As a rule the land is very level, with sufBcient^general slope to ix>rmit easy 
irrigation. Certain localities are gently rolling, and some leveling and prepara- 
tion is necessary to facilitate irrigation and surface drainage. Generally, how- 
ever, both soil and topograjihy are well adapted to irrigated agriculture. 

The following land classification, made by the University of Montana cooperat- 
ing with the Bureau of Uedamatlon. is indicative of the general character of 
the project lands. 

Class 1. 26,138; da.ss 2, 11,095; class 3, 1.582; class 4, 2,(i32; class 5, 528; 
total. 41,975. 

The class 2 land is inferior to that of class 1 in topography principally, while 
classes H and 4 have soil or topographic disabilities which render them less 
protluctive than the first two clas.ses. Ola.ss 5 comprl.ses all lands temi)orarlly 
nnflt for irrigated agriculture, principally on account of seepage. 
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Cropg.—Up to the present time a^icultural activity has been confined princi- 
pally to forage and cereal crops, with about 70 jjer cent of the land given to the 
production of wheat, principally under dry-land methods. Due to the uncer- 
tainty of late Hummer water, the production of cultivated crops has been rather 
Itazardous and little has been attempted along those lines. 

The average production and value of the principal project crops during the 
past flve years is shown by the following tabulation compiled from the annual 

•crop-yield reports. 
TABLE II 

Crop yields 

Irrigated Dry 

Per acre, 
irrigated Yield, dry 

Alfalfa hay tons. 
Barley bushels. 
Sugar beets tons. 
Sweetclover hay  - do— 
Clover seed bushels- 
Oats do  
Potatoes do— 
Wheat do..-. 

1.7 
20.0 

< 13.3 
1.6 
5.5 

25.0 
'88.0 

17.0 

1.1 
19.0 

17.0 
100.0 
12.0 

$14. X 
15.00 
85.75 

A.0O 
2.V00 
15.25 
81.00 
18.00 

*0.7O 
14.81 

6.00 

lam 
84.00 
1.5.30 

> 2 years only with small acreage. 
' 3 years only with small acreage. 

The average gross acre income from the lands of the project during the past 
10-year period has been approximately $16. 

About 700 acres of seed peas have been planted this season, and at the present 
time an excellent crop is in pr<)si)ect. This crop has been grown on similar 
projects in the Northwest and found to be satisfactory; however, the results 
upon this project are problematical. The production cost Is not much greater 
than that of wheat, with a price guaranteed. An experienced agriculturi-st Is 
maintained ui>oii tlie project ti> advise u|X)n culture and assist In the produc- 
tion of tlie crop, the su|x>rvision being practically the same as that given by 
sugar comiian.v field men. The revenue from the crop should be greatly iu 
exce.ss of wheat and. being a nitrogen fixer, tends to build up fertility rather 
than to Impoverish the soil. The vines have a considerable feetl value and. 
in connection with stock feeding, can be coii.'iidered a dual-puri)ose crop in 
furnishing a casli product to replace a portion of wheat and at the same tim»» 
iisslst In restoring soil fertility. There may be some doubt as to the extent of 
tlie market for this product; should this continue about stable and the crop 
prove adapted to the project, it will no doubt soon take an important place in 
the agricultural program. 

The following tabulation shows the general trend of agriculture during the 
past flve years: 

TABLE III 

1928 1927 1928 1925 1924 

'Onp 
Area 

Per 
cent ol 
culti- 
vated 
area 

Area 

Per 
cent ol 
culti- 
vated 
area 

Area 

Per 
cent of 
culti- 
vated 
area 

Area 

Per 
cent of 
culti- 
vated 
area 

Area 

Per 
oent of 
culti- 
vated 
area 

Wheat... 20,384 
2,319 
7,888 

142 

66 
8 

25 

I 

19,705 
2,549 
6,824 

130 

67 
9 

23 

I 

IS, 147 
2,171 
,%»25 

123 

69 
8 

22 

1 

18,257 
2,166 
4,3.58 

125 

73 
9 

17 

1 

18, .308 
2,030 
5.117 

113 

TZ 
8 

Forage' 10 
Miscellaneous and culti- 

vated. . 1 

Total  
Irrigable area included... 
Area irrigated            . , 

30,533 
40,061 

7,856 
355 

185 

"73 
96 
19 

29,208 
39,097 
7,032 

326 

148 

•70 
93 
17 

26,366 
36,986 
15, 9,18 

315 

344 

'63 
88 
36 

24.906 
37,893 
13.012 

304 

221 

>59 
90 
30 

  

25,668 
36,015 
13.736 

293 

340 

•61 
SO 
33 

Number of farms  
Number  of farnis  irri- 

gated  
  

' Include.i sweetclover seed and pasture. 
' Per cent of irrigable area. 
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An analysis of the above table shows a slight tendency toward the reduction 
of the acreage in cereal crops and a corresponding increase in forage crops. 
Although the past two years sliow a reduction In acreage Irrigated, the 
actual area in crop was increased materially. Both 1927 and 1928 were 
years of high precipitation, especially during the growing season, and good 
crops were produced over northern Montana generally without irrigation. 
Had these been ordinary years, no doubt the acreage irrigated would have 
increased proportionately with tlie cultivated area, and it is not believed that 
this recorded de<Tease should be considered as an indication of retarded 
development. 

Ability of landu to produce.—Apparently soil, climatic, and agricultural con- 
ditions generally adapt this project to the type of agriculture that is practiced 
at the present time, and with a guaranteed ample water supply there is no 
(li)ubt but that the latent resources of the project will be developed and prac- 
tices extended to include sugar beet* or other cash crops suited to this local- 
ity. During 1915 and 1916, years of exceptional precipitation, 40 to 60 
bnsliel wheat crops were not uncommon from lands which still retained their 
virgin fertility. However, continued wheat production has impoverished the 
soil and induced infestations of noxious weeds to such an extent Uiat the 
productive ability of much of the land has been reducetl to the point where 
unprofitable yields only can be obtained; such lauds must be cleaned up and 
the fertility in some way restored. Tliis condition lias tended to Increase the 
area in forage crops and advance the livestock program 

Summer fallowing of foul lands is being practiced to some extent, but with 
an ample water supply this merely means the waste of a .year's crop, and is 
not a practice to be recommended upon irrigated projects. Sweetclover at the 
present time seems to be a most popular forage crop, since there is a feeling 
existent that the feeding value is comparable with alfalfa and the crop not 
as difficult to break up in the rotation scheme. The average yield of alfalfa 
has been light during the past, but this can no doubt be Improved by greater 
care in irrigation and maintaining of the stand. Sugar beets were attempted 
on a very small scale, princiimlly for experimental purposes, during 1925 and 
1928 and an average yield of 13.3 tons per acre was obtained, which should 
indicate that this crop can be produced profitably. It is known that the long 
warm midsummer days of this latitude are particularly advantageous to the 
yields and quality of this project. The farmers generally concede that exten- 
sive wheat production must be abandoned and a more diversified farm prac- 
tice adopted, with livestock as a major pursuit. While sugar beets are not 
popular at the present, no doubt the advantages of this crop in connection with 
livestock feeding and soil tillage will .soon be evident and it will occupy an 
important place in the farm program. It is believed that, every possible effort 
should be exerted to encourage the rapid development of this industry. Con- 
sidering this project witli others of a similar character in the Northwest 
where general conditions are com])arable, it is not unreasonable to assume 
that with the necessary improvement in cultural methods and irrigation 
practice the gross acre Income from the project lands with the i)resent ample 
water and under agricultural conditions as they can now be foreseen should 
))e increased to at least $25 per acre within the next 10 years. 

FINANCIAl.  CONDITION   OF   RESIDENT   FARMERS 

CapabiHti/ of settlers.—^Tho greater portion of the original settlers were of 
Norwegian descent, and those remaining generally appear to be thrifty and 
Industrious. They, as a rule, were not experienced in irrigation farming and 
did not readily adapt themselves to irrigation practice. There is still the gen- 
eral tendency to depend too much upon rain and not prepare for irrigation or 
apply water until crop damage has occurred. Until this tendency has been 
overcome and better use made of the irrigation .system, maximum returns can 
not be expected from the project lands. There arc. of course, many exceptions 
to this general rule, as a number of the later settlers were experienced irrigation 
farmers and now make a proper and advantageous use of water, and there 
is no doubt at the present time a more general tendency toward the use of 
project works. The type of agriculture practice*! durinn; the past has not been 
conducive of any great improvement to the land on the project. Large-scale 
wheat farming has been the popular pursuit; crops generally are planted in 
the cheapest suitable manner, with as little labor as possible expendefl upon 
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leveling or preparation for irrigation. No doubt as agriculture ciianges and 
the lands become more intensively farmed, cultural methods will improve and 
greater yields result. 

Coat of farm.—Of 15 farmers interviewed during the survey, 9 have acquired 
farms by purchase. The prices ranged from $10 to $44 per acre, depending 
upon improvements, with an average of $2G per acre. Down payments varied 
from nothing to full payment, the average being one-fourth down and seven 
years on the balance, with interest rates varying from 6 to 10 per cent. In 
Some cases very good records of payment have been made, excellent farm homes 
have been develoi)ed, and the owners are contented and apparently fairly 
prosperous. 

A few cases of recent purchases might be cited: 
No. 1. Purchased 1925; area, 160 acres; purchase price, $4,800, no down 

payment; 10-year contract; Interest rate, 6 per cent. Purchaser has paid 
interest, but nothing on principal. Has improved the farm to some extent and 
acquired a dairy herd, which will no doubt make future payments possible. 

No. 2. Purchased 1927; area, 100 acres; purchase price, .|2,800 (no improve- 
ments except fence) ; $3(X) down, balance one-half crop; interest, 6 per cent. 
Gross revenue, 1928, $3,700 from this farm. 

No. X Purchased 191C; area, IGO acres; purchase price, $6,000; $500 down, 
balance one-half crop; no interest. Paid out in seven years, in addition to 
improving the place. 

Mortgage indebtedness.—An analysis of mortgage indebtdeness is shown by 
the following tabulation: 

TABLE rv.—Mortgage indebtedness 

Mortgagers 
Number of 
mortpges Amount Area en- 

cumbered 

24 
12 

1 
34 
37 

$36,528 
22,173 
2,000 

66,146 
82,400 

3,440 
2, (Ml 

120 
4,808 
4,sao 

Total                                        -        _ - -                 . -  108 
36 

209,247 
15,885 

15,469 

144 225,132 15.45» 

The above mortgages bear interest as follows: One, 4 per cent; one, 5V& per 
cent; fourteen, 6 per cent; eight, 7 i)er cent; eleven, 8 per cent; six, 9 per cent; 
sixty-oue, 10 per cent; five, 12 per cent; or an average of approximately 9 per 
cent, or an aunual interest burden of approximately $20,000. These mortgages 
represent an Indebtedness of $14.60 per acre upon the lands encumbered, or 
$5.40 i)er acre over the entire irirgable area. 

Chattel mortgages In the amount of $45,469 are held by local banks. Tine 
did not i)ermlt an analysis of other chattel mortgages or notes, but on the ba.-sis 
of relial)Ie informntion it is doubtful if this item exceeds $2 per acre for the 
entire project. 

As the greater portion of the land is unpatented, taxes have been confined 
principally to personal property and improvements; delinquencies, therefore, are 
relatively small, amounting to only $5,500. 

Individual indebtedness may therefore be summarized as follows: 
First mortgages  $209,000 
Second  mortgages      16. 000 
Chattel mortgages      84,000 
Tax delinquencies        5, 500 

Total • 314, 500 

' $7.60 per Irrigable acre. 
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IMPBOVEMBXTS  AND EQUIPMENT 

Jmprorcim-nt.—The farms .:f tlic projin-t as a nilo nrc fnirly well improved, 
Fa:in buildings are substantial, generally, but not elalmrate: bams and other 
outbuildiiigi* In most cases seem adequate; and of the several farmers Inter- 
viewed, very few expressed themselves as requiring a great deal in the way of 
additional Improvements. The lack of trees and shnibbery, however, was verj 
not'ceable. very few farms being supplied with shade trees or .shelter belts. 

Equipment.—Most farmers are well equipped to carry on their operations, and 
the equipment generally seems to be muintained in fair condition. 

Equipment consists principally of tillage, hay and grain machinery, including 
70 tractors and 20 trucks. 

The following table of improvement and equipment valuation is compiled 
from the 1028 crop census and data assembled from interviews with 15 repre- 
sentative farmers during the present survey: 

TABLE V.—Summary o/ improvements and equipment 

Total Tsloation  

Per acre operated 1928  

Per farm operated  

Per farmer   

Project as a whole 

Improve- 
ment 

Equip- 
ment 

$361, 895.00 

11.90 

l,01fi.00 

1.985.00 

$191,305.00 

«.2« 

540.00 

i.wn.oo 

Total 

$SS3,2SO.O0 

18. IS 

I, .WS. 00 
I 

3,035. 00 I 

In an analysis of the alwve table consideration must be given to the fact 
that about 180 farmers were oiK-rating 355 farms, and th.it with full deveIoi> 
ment and utilization of tlie nreii involved a considerable increase over the 
units as sliown in the portion of the table covering the project as a whole- 
must necessarily be expected. The 15 tj^pical farmers cultivate an JJirc'i, (ff^ 
about 5,000 acres, comprised within 25 farms, and are representative ot'iww 
dltions generally over the project. In a few of these ca.ses they are e^cfel It-fitjJ 
while in other cases the improvements are liiade<iuate. It is very doubltt^lj 
if improvements suflicient for a IGO-acre stock t'ai-m can \te coiustructed for l««a 
than $3..50<). exclusive of land improvement.s. ' •       '^ 

The equipment of the 15 typicai farmers includes an investment of SKi.GOO 
In 10 tractors and ."i thre.<-hing machines; the tabulation, therefore, is divided 
into two parts, the upper amounts excluding these iteljiS'iJrid fhe IdWer'lilcWd- 
ing all machinery. Under present conditions and with Mle't.ViSe Sf'.a^l'H'nltUt'el 
practicetl in northern Montana a tractor and apJulrtci^ilrit'tlllftge'iniW-lii'nt^i'J^ 
is considered a necessit}-, and while it may not tit req'uirt^d'by a lib'w.'dellfltT,; 
inadecjuately financed, as initial e(iuipnient, still it; is alfriost •>in'^tdili tO'^-iiimtJ 
before many years of oiieration. ^^^]ile in'tnh'AS-"ea.^eS''tfie Vafnittlrtn'of'W 
provements and equipment are estimates, .v« It ts"\'er^- Wrttibtfrfl'if IhC'inVewt.1 
ment in these items, spread over a perlVid of "I'lot'm'ore'ihiih Hv^'yeaTs ' WitrKf 
be less than .$4,000 for the average settler upoii"a 180-tiWe fiftmlf a'dMluafelif 
Improved and equipped. ' '    '" "   '"   "'''  '"" '   '''   '• '•   '     '•:•    i 

Livcstock.~lt is the general feqling'kiliyng ttf^'prtj^t fiirtilt'fs'fhAf fTintliSh 
stock raising principally can fh'ftai'ni lib hiartb pi'^HmM*'-.'" Wht'tht^r 'this SVfil 
run to sheep or cattle depends•ijimij'tlife Incfinafloii' at'ilih 'fillfiWer: 'eiWier"t*ia 
greatly lncrea.se the farm reVt4)it^; If proi,i(trt\"hfliltH'efl. • AW Mil' pro.T«*'t.!«'t*i*H 
ticularly adapted to the productWti Hf fb^'ttgi*^ rtWd'f^etd'trt'firife,'nnd's^iltwitlieirt 
is now the necessity fof reft^Hilizflfioh iilid'clftiiiing ttf'of af'geat rtlrtrtion at ih» 
land after continued'i^heatprMticfion','**<Sicli fttlsini? ifj'eoti'sitWtviti an> esMenttM 
factor in the suceesi* t>f th^'fiioitk-tj Of the 15 flarBhefft *itt«r¥i*wed,' 9 elt'het 
major in stock at th^ nre«*nt «iul6 6f: a^re hfailtftner'Wp thtt'litrestbck t*ithie 
maximum whi^W'^itf'befs*et*^i«ful!i> ItaHflied «fi' Ifatift^iy its flnawcos ip^rmtt/i' In 
each of thes«'cdnes thfe frit-nl'i-t^emie dwHuR tWeipttstoyear ivnte i*fInofpsdlyi fpoiu 

.ivildi-,)  -r.'li,,  -I.)  >I-,-M!  •!;•••.U,   ;.,   .;i.i riiilM'i'i   'i.l;   i'Ui.   -.piji / ili   I )•.! ••:i 
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stock rather tlmii from the direct sale of produce. Many wheat farmers could 
not show a net revenue and several admitted a loss. This tendency toward 
livestock will, no doulit, stimulate sugar-beet production when the value < f ihj 
by-products in feeding operations is realized and they can be made available for 
consumption. At present there Is little finishing of the animals for market 
practiced upon the project. With the abundance of feed available and satis- 
factory marketing facilities it is believed that this can be made a profitable 
practice. The lack of available open range .^eems to be somewhat of a handi- 
cap to the more rapid promotion of the livestock industries. There Is, how- 
ever, a noticeable lack of good irrigated pasture upon the project. Alfalfa 
or sweetclover pastures, particularly the latter, are not entirely satisfactory on 
account of the bloat hazard. The more general establishment of Irrigated 
pastues with grasses which have be<'n proven .satisfactory to this locality, such 
as the " Huntly mixture," will overcome to a great extent these difliculties and 
allow the year-round carrying of a profitable dairy herd or farm flock fed 
entirely upon the produce from the farm. 

There is a very good field for farmers so inclined In the production of hogs 
upon the project. A packing plant is located in Great Falls which creates 
practicaJly a local demand for pork. Hogs can l)e transported to market in a 
very few hours, thus placing a high-quality product at the plant with a mini- 
mum loss to the farmer through shrinkage. It is stated, however, by oiflcials oC 
the plant that the .supply, particularly of lieavy hogs, at present exceeds tlie 
demand, due to the market limitation imposed through Federal inspection. 
However, the products of this plant are recognized throughout the State as 
high quality, and the market will no doubt be rapidly extended. Much of the 
plant's supply is now shipped ID from adjacent States, as it is evident that 
better animals can be secured. There is a demand for killers of from 185 to 
200 pounds, which at present Is not sui)plled by local hog raisers. One farmer 
of the project hits gone Into hog production extensively with very satisfactory 
results, and no doubt others could be as successful. 

The general trend in livestock during the past five years is shown by the 
following tabulation: 

TABLE VI—Livestock ceti»»s 

1928 1927 1928 1925 1924 

Draft animals 
Beef cattle  
Dairy cattle.. 
Sheep  
Hops  
Poultry  
Total value,.. 

900 
1,282 

847 
11,78« 
1,679 

12, 241 
$315,044 

1.055 
1,167 

72a 
7,920 
1,193 

11,727 
$232, 256 

1, 126 
1,274 

738 
8,624 

909 
10,089 

$220, 770 

1,213 
1,353 
1,00« 
7,198 
1,027 

11,814 
$252.637 

1.370 
1,493 

918 
4,163 
1.965 

13.206 
$197, 124 

While the above tabulation is not favorable to dairying or the production of 
beef stock, the increa.se in sheep is noticeable. There is a general tendency in 
favor of this branch of tlie industry at present, and with only one or two" ex- 
ceptions the faiuiers interviewed, who are stockmen, expressed a decided 
inclination toward sheep. 

Fann credit required.—Statements of the 15 farmers who have Improved 
farms and established homes upon the project vary considerably as to the 
amoupt of credit required to properly improve and equip a farm. Several 
state that this can he accomplished by the industrious settler with little 
financial aid aside from that of local banks through sliort-lime loans. The 
average of 14 stalements as to the amount of credit necessary was if.3,200. but 
that such loans would be feasible only on long maturity notes wilh interer.t 
rates not to exceed (5 iier cent. This matter was given careful consideration 
in every case, and the answers are believed to be conservative and based m>ou 
the knowledge and experience in local conditions. 

Size of farms.—It Is almost the unanimous opinion of the fanners that the 
size of th(! farm should not be limited to less than 160 acres, and several 
rccoinineiKl the 320-acre unit. In view of the fact that tlie agricultural pro- 
gram of the project mnst be based principally upon livestock, with the re- 
quirement for a considerable area in pasture, no doubt the 160-acre maximum 
unit is best adapted to conditions as they exist at the present time. As the 
project develops and the production of sugar beets or other cultivated crops 

\ 



ECONOMIC  SUEVEY  OF  CERTAIN   lERIQATION  PROJECTS        25ft 

becomes the more general practice there may be a tendency toward smaller 
farms. Yet with the tJTse of agriculture which must l>e aiitidpated for some 
years to come, and In view of the low-water costs, the reconnuendatlou of 
less than the 160-aci"e maximum unit Is not believed to t* justitied. 

SETTLKUENT 

Land priceg.—Recent land sales have been few. but those of record show 
the present prices to vary from $20 to $50 ix'r acre, deijendlng upon Improve- 
ments. Terms and Interest rates are variable, but upon the basis of reliable- 
information It Js believed that satisfactor.v terms of purchase will be given to 
substantial settlers by those who have property for sale. 

Cooperation in setllement.—There is no great demand for project land at 
the present time, nor is there any great tendency by local interests to push 
eolonlzatlon. There Is room at present for at least 200 families ujion the proj- 
ect in order to make a complete utilisation of Its resources. Kxcept in a few 
Individual cases there has been little assistance from local capital in the 
preparation of the idle or partially develoi)e<l farms for <K-cupnncy. Many 
farms are not supplied with buiUlings. and under ju-esent i-onditions and 
with the capital required to adequately Improve and e<iulp a farm it is 
flifflcult to secure new settlers for .such farms. Some meiins should bt" jiro- 
vlded to make ixisslble the partial improvement of these farms, jirovidlng at 
least ade<iuate .shelter for family and livestock if they are to be made attractive 
to settlers. One example of the kind of cooperation needed Is that of a land- 
owner who has placed a new s<>ttlcr upon a .320-acre farm as a lessee with an 
option to buy on a crop-share basis. The landowner ere<ted aii excellent h'>use 
and furnished material for other outbuildings with the les.«ee doing the work. 
By making this additional investment in the property it was jiosslble to obtain 
a flrst-class experienced farmer with s<mie capital as a new settler, who has 
during tlie past two years accomplished much in the Improveineiit of the farm. 
More assistance of this jmtnre is needed. 

Cooperation by railroads.—Representatives of both the rhicagi>. Milwaukee & 
St. Paul and the Great Northern Railroads, which are active In colonization, 
have indicated that these companies are ready and willing to i'oo]ierate in any 
way possible toward furthering a settlement program which has the approval 
of the Bureau of Reclamation and the irrigation district board. The Great 
Northern Railway maintains a very active and efficient settlement organization, 
which has accomplished a great deal In the colonization of the Irrigated projects 
of northern Montana during the past three .vears. Milwaukee otticials have 
expres-sed a great interest In the colonization of this project and recently have 
made a thorough study of its possibilities, and will without doubt actively 
assist in securing new settlers. 

DEVEI.OPMENT   COSTS 

From an analysis of the above data, development costs from the raw land to 
a farm of maximum productivity may be summarized as follows: 
Land cost $4,000 
Leveling and ditching    1,600 
Buildings and improvements    3,000 
Equipment     1,000 
Stock        800 

Total 10,400 
It is not to be expected that this amount would necessarily be available at 

the time of settlement, as some of the items would be spread over a period of 
several years. A down payment on land of more than 10 per cent should not be 
expected, and the balance should be extended over at least 12 .years, with no 
payments except interest during the second and third year. I^evellng and 
ditching can be accomplished cheaply, as clearing is practically a negligible 
item and the land generally is easll.y prepared for irrigation. This work can 
be accomplished by the farmer with little capital investment. Improvements 
during the first two or three years should not exceed $2,000. Five sets of very 
substantial buildings, consisting of a home and barn, have been built by a 
company flnancing improvements upon the Milk River project during the past 
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year for $1,600. The equipment estimate is low If u tractor is to be purchased; 
liowever, tlie amount will no doubt cover the necessary requirement for the 
first few years. The $800 for stock will provide only a start, but additional 
finance In this industry is not difficult to arrange, provided the farmer is 
industrious and has available feed. 

An analysis of probable costs and returns from operations is not possible 
herein, but by a careful study of much reliable material prepared upon this 
feature an estimated net revenue of $2,000 per year from a lOO-acre farm with 
livestock is not believed unreasonable to assume, exclusive of interest, taxes, 
and water payments. 

CREDIT   AVAILABLE 

It is very evident that the development of a farm upon the lu-ojoci tu tin? 
maximum state of productivity by the type of settlers now available "ill 
reijuire some source of credit. While the Federal land banks would n i di uht 
make loans upon improved farms, they can not do so upon uniniitrovetl or 
partially improved lands. Neither can loans be made by this Institution uimn 
unpatented lands, as the title still rests with the United States. While the 
farmers as a rule express a high regard for the local banking Institutions, 
these are not able to go deeply Into long-time loans with low-interest rate.=, 
but must confine themselves to the more liquid short-maturity transactions. 
One 80urc*e of credit which has not been utilized by project farmers Is that 
supplied by the Agricultural Credit Corporation of Minneapolis in coimection 
with livestock finance. This corporation has done much In promoting the 
livestock Industry in Montana, especially among farmers upon other irriga- 
tion projects. Livestock loans are made to reliable farmers on very reason- 
able terms, )in<l it Is believed that many who are now Imving difficulty iu 
financing a livestock program could make use of this corporation to advantage. 

The owners of lands for sale, while no doubt willing to sell at reasonahl;» 
prices and long-time payments, do not desire to Invest more capital In the 
holdings or to a.ssist financially to any great extent In the development of the 
farms. If the pntject Is to develop rapidly under present agricultural condi- 
tions, some method must be provided for the financial assistance of worthy 
settlers, either by local. State, or Federal cooperation. Development funds of 
guch a nature have been provided uiion other privately financed irrigation 
projects of the State, and the present evidence is that they are operating in a 
satisfactory manner, and there Is no doubt but that the economic success of 
this project would be greatly enhanced through such a fund. 

MABKET8  AXD TBA.NSPOBTATIOX 

The project is served by branch lines of the Chicago Milwaukee & St. Paul 
«nd the Great Northern systems, with the principal markets Great Falls, 
Seattle. MlnneaiMjlis. St. Paul, and Chicago. A .sugar factory is located at 
Chinook, about 190 miles from the project, which at the present time can care 
tor til s product. The industry should, however, be developed within the 
course of the next few years to a point Justifying the location of a factory 
closer to the project which would serve this and other irrigated areas in Its 
Immediate vicinity. A favorable freght rate is now provided by the Great 
Northern Railway from the project to the Chinook factory. Such a rate has 
not yet be<'n definitely established by the Chicago Milwaukee & St. Paul 
Railway, which serves the greater portion of the project. It Is understood, 
however, that this rate has been approved and will l)e published in revised 
tarid schedules very shortly. This should be done In order to encourage the 
product on of beets. At the present time transportation conditions are ade- 
quate for the needs of the project, although storage and loading facilities 
might l>e .somewhat improved at the princii>al shipping points, especially for 
Rtoi'k .shipping. There is no doubt, however, but that the railroad companies 
will make the needed Improvements when project development warrants the 
additional Investment. 

FINAN'CIAL OBUOATIONS OF THE DISTBICT 

Bonded indcbtvdneng.—The district has'no outstanding bonded indebtedness.. 
Contrnatcd obligatuttm.—The ultimate contractual obligation with the Govern- 

ment is $9,500,000. applicable to 93,031 acres, or approximately $102 per acre. 
BeiNiyment is to be maile on a crop-i>roductiou basis.    The average acre income 
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for the past 10 years hais been $16. which •will require a payment of 80 cents 
rer acre. Assuming that within the next 10 years revenue should increase 
under improved conditions to $25 jx!r acre, payments would then be $1.25 per 
acre per annum. 

Operation and maintenance.—Operation and maintenance costs do not exceed 
$25,000 per year at present or 60 cents per acre. Levies for operation and 
maintenance purposes have not yet been made by the irrigation district, and 
It i.s estimated that the first levy will not be less than 85 cents per acre to 
provide a surplus and start a revolving fund for tax-title purchase. The proj- 
«>ct is excellently constructed; and while operation costs may increase some- 
what with full development, there should be little increase In maintenance 
costs for some time. Ojieration and maintenance should not exceed $1 per 
acre per annum, inclusive of district administration costs and the maintenance 
of a revolving fund for tax-title purchase, for some years to come. 

County tameH.—At the present time county taxes are low, the lands being 
assessed at the rate of from $10 to $10 per acre in Teton County and from $16 
to $40 per acre in Cascade County, the valuation for taxation purposes being 
one-third of the actual valuation. Levies vary from 20 to .S2 and from 40 to 
80 cents i)er acre in the respective counties. The lands in Cascade County 
comprise only a very small portion of the project, and the average acre levy 
at the present time does not exceed 40 cents. This will no doubt increase 
somewhat as the project develops. 

Taxes, both present and anticipated future, may therefore be summarized as 
follows: 

Present    Future 

Construction repayments  
Operation and maintenance. 
State and county  

Total per acre   
Tar 180-acre farm   

$0.80 
.85 
.40 

$1.2S 
1.00 
.60 

2. OS 
328.00 

2.8S 
472.00 

PROJECT  NEXBS 

As a whole, conditions are favorable to a rapid and healthly development of 
the project. Many fanners are contented and fairly prosiwrous, which Is a very 
helpful factor In obtaining new settlers. There are practically no large hold- 
ings which require subdivision, altbough a few 320-acre farms might support 
two families as well as one at the present time. There is perhaps a tendency 
toward too large-scale operations instead of Intensive cultivation of smaller 
units. Wheat fanning as a major pursuit should be abandoned and diversified 
farming with livestock be the more general practice. More care should be given 
to proper Irrigation at the time when needed and less attention given to rain 
clouds during the growing season. Sugar-beet growing should be encouraged, 
but care should be exercised that the lands are fitted and adapted to the crop 
before production is attempted. Some definite program sliouhl be formulated 
for the advertisement and disposal of the idle or partially tilled lands of the 
project, which Involves a definite fixed price for the lands through options 
for sale providing long terms of payment at reasonable Interest rates. The 
irrigation district board appreciated the need of action such as this and has 
exi)resspd itself as willing and anxious to further any conservative program 
which will point toward project development. The basis of this program should 
be the same as that used upon other projects which have privately owned lands 
for sale. Every i)ossible effort shouhi be exerted by Individual farmers to con- 
trol the spread of Canadian thistles and other noxious weeds which are becom- 
ing prevalent upon some localities of the project. The planting of more trees 
and shrubbery should be encouraged. 

Apparently all conditions are favorable for the development of the project 
and should the necessary settlement be obtained, it is not believed that any 
apprehension need be felt over the ability of the district to fulfill Its contractnal 
obligation with the Government fully and completely. 
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LOWER YELLOWSTONE PROJECT, MONTANA-NORTH DAKOTA 

(By George O. Sanford, Superintendent Sun River Project, Montana) 

1.  INTBODtJCTION 

An Inspection of the lower Yellowstone project was made July 10 to 16. In- 
clusive. With the assistance of the project superintendent a number of water 
users were Interviewed as well as bankers, business men, and the manager of 
the sugar factory at Sidney. On the afternoon and evening of July 10 a meet- 
ing of the joint Irrigation district board was held at Sidney. 

From ray inspection of the project, which I have not visited for 14 years, I 
can report that good progress has been made along the lines of sound agricul- 
tural practice, and that if some few difficulties can be overcome the project 
win be over the hump and moving along the down grade. A trip over the 
project shows conclusively that it is on the road to success. The results have 
justified Its construction. The farmers will never be troubled with a shortage 
of water. Of the Montana projects, It possesses the advantage of being near- 
est eastern markets, where practically all livestock must be sold, and all of 
the northern projects must depend chiefly on livestock production for their 
principal revenue. Sugar beets are a success and beans are just becoming an 
important cash crop. Fundamentally the project is sound; the existing defects 
are temporary and can be cured. The important matters that require attention 
are: 

(o) More settlers are needed. There Is now a lack of man power to operate 
the farms under the ditch the way they should be operated. 

(6) There is a lack of suitable buildings on nearly all vacant farms, and 
because of this it is very difficult to secure new settlers. 

(o) At the present time about 80 per cent of the landowners are carrying- 
the burden of operation and maintenance and the payment of con.struction 
charges. Consideration must l)e given to getting all of the land into produc- 
tion, so that each acre will carry its share of the district charges. 

(<f) There is no provision for furnishing credit during the development period 
of the farm, and not very much in the way of long-time loans on improved farms. 

(e) State and county taxes are based on an excessive valuation of irrigated 
lands. These should be readjusted, especially while the project is going through 
the development period. 

if) The method of determining value of crops should l>e considered, particu- 
larly the sugar-beet crop, where the cost of hand labor Is included in the gross 
value of this crop. 

These various problems will be considered in this report with a view to reach- 
ing some satisfactory solution. 

2.   MEETTIRO WITH JOINT IRBIGATION DIBTBICT BOARD 

On Wednesday afternoon a meeting was held with the commissioners from 
Irrigation district No. 1 In Montana and the commissioners from Irrigation dis- 
trict No. 2 in North Dakota. The project superintendent was present. At this 
meeting the purpose and extent of the Investigation was outlined and the 
individual members of the board given an opportunity to express their opinion 
as to what they thought should be changed and how it could be accomplished. 
Some of the commissioners thought that the full construction Installment had 
been reached a little too soon, and that while the record showed that district 
No. 1 had met all payments promptly, it was the opinion that there were some 
individuals who had paid their charges with borrowed money and not what 
they had made off the farm. It was pointed out that the principal object of 
the investigation was to help speed up development, so that the charges pre- 
scribed in the district contracts could be paid and sufficient money left to pay 
living and operating expenses and a reasonable sum left for farm development. 

The impression was gained that some board members were a little too willing 
to let Uncle Sam assume responsibilities that could and should be taken care of 
to far better advantage by the board. The water users are In the game, and 
they must be ready and willing to do all they can to speed things along the 
road to prosperity. If they will borrow a little enthusiasm from some of the- 
water users I met, who are satisfied with present conditions and have faith in 
the future, It will be a move in the right direction. The district boards are 
traveling a new trail, and they are naturally proceeding with caution, as they 
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have some doubt as to being able to live up to the provisions of the contract 
The big obstacle confronting them Is to get all the lands paying charges. If 
this can be accomplished, things will be In pretty good shape. The meeting with 
the board was very helpful in learning the general situation on the project and 
getting a definite idea as to the important matters that should be investigated. 
There was a good cooperative spirit shown between the board and the project 
iiaperinteudent, whicli promises well for the future success of the project. 

3. INICBVIEWS WITH WATHB USESBS 

The major portion of the time on the project was spent in interviewing Indl- 
Tidual water users. In most cases it was necessary to make more than one 
call. In some instances the man was working in the field witli a haying crew 
and could not spare the time to give full answers to the long questionnaire. In 
all cases an endeavor was made to find out from tlie individual what he thought 
•was wrong with the project and what should be done to correct it. The majority 
of the water users interviewed were quite optimistic and felt they were making 
progress each year. It is realized that the individual's knowledge of condi- 
tions on the project is usually limited to his own farm, and that he Is not in 
as good a position to puss on conditions as the Woard members, who know 

•what percentage of the water users are paying. 

4.   LOtlATION,   .^KELK,   ANB   WATER   SUPPLY 

The lower Yellowstone project is located In eastern Montana and comprises 
an irrigable area of 59,349 acres, a small part of which lies In Dawson County, 
Mont., a little less than two-thirds in Kichland County, Mont., and about one- 
third in McKenzle County, N. Dak. 

Water is taken direct from the Yellowstone River, and the flow of the river 
is always in excess of the requirements on the project. 

5.   CANAL   SYSTEM 

The main canal is 71.6 miles long, and there are approximately 200 miles of 
laterals. The main canal in places Is constructed along a steep hillside, where 
some trouble has been experienced with sliding ground, particularly during the 
€arly period of operatlcm, which began in 1909. The water diverted from the 
Yellowstone River carries a considerable quantity of silt, .so that the project 
will always be confronted with considerable expense In cleaning canals. The 
system is well constructed and is being operated in a satisfactory and success- 
ful manner. 

0.   DBAINAOB 

During recent years there has been an area of 7,500 acres of land affected by 
seepage, which became quite a serious problem in connection with the develc^ 
ment and settlement of the project. About 6 miles of drains were constructed 
in 1913-14, but nothing more was done until after the execution of the contract 
with the irrigation districts in the fall of 1926, whl<h contract provides for an 
expenditure on the part of the United States of ?342,(KK) for the construction 
of drainage works. Good progress is now being made, and at the end of June, 
1929. 54 miles had been completed and the program calls for an additional 41 
miles, which it is expected will put all of the seeped and threatened areas in safe 
condition. 

7.   CLASSIFICATION OF LAND 

The farms on the lower Yellowstone project were classified by a local board 
consisting of two water users and the project superintendent. The lands were 
divided into the following classes: 
Class 1 12,900 
Class 2 20, 960 
Class 3 11.390 
Class 4 f.    2. 530 

Subtotal 47,780 
Class 5 10,910 

Total 68,600 
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Class 5 comprises principally lands affected by seepage and river-bottom lands 
that are now covered with brush but which will eventually be cleared and mside 
productive. 

In determining whether lands should be placed in the paying or nonpaying 
classes the local board, when in doubt, placed the land in the paying class, as 
they were of the opinion that the larger the area that could be assessed, the 
lower the rate per acre for operation and maintenance. It is now found tliat 
about 1,000 acres of land was placed in the paying (^lassos which more properly 
should have gone into class 5, and while assessments are levied against this 
land, the charges are not paid. It is understood that under existing laws and 
regulations the present classification can not be changed. If there is any possi- 
bility of giving further consideration to this relatively small area with a view- 
to placing it in cla.ss 5 until it can be made productive it is recommended that 
this be done. 

S.   STATUS  OF  0WNE21SHIP 

With the exception of a very small area of brush and tlmljer land, there is no 
vacant public land on the lower Yellowstone project. The land has been home- 
steaded and in most cases patent has issued. The Northern Pacitic Rali\vay 
owned considerable land within the limits of the proje<'t, which they placed on 
the market at a very reasonable price and terms of payment. 

The status of the irrigable area is: 
Acres 

Public  entered  13,546 
Withdrawn     2.06T 
State unsold        986 
Railroad un.sold  Q5- 
Private 42,655- 

Total 59,349 

9.  BBTEF  H18TOBT 

The lower Yellowstone project was first investigated in 1903. Preliminary 
sun-eys were started the following year, and In 1905 contracts were executed 
for the construction of the canal system. Water was first delivered In 1909, and 
during the early years that the system was operated there was a heavy expense- 
connected with maintenance and betterment work. 

There was a general understanding among the settlers on the project that the 
construction cost would be $30 per acre. The public notice of December 21, 
1908, announced the charge at $42.50. There was a strong element on the 
project tliat continued to hold the .$30 construction charge could not be exceeded, 
and this element used every means possible to make the Government reduce the 
construction charge to .$30, and at one time ttiey very nearly succeeded In aecom- 
plLshlng this object. In view of the antagonistic .sentiment that existed on the 
project. It was very diflicult to go ahead with its development and' have the 
landowners make use of the water that was available, and in 1925 conditions 
were such that the Secretary of the Interior gave serious consideration to 
selling the project. 

During 1926 an adjustment of existing differences was reached and a contract 
entered into with the irrigation districts in Montana and North Dakota whereby 
they agreed to repay on the crop-value basis the expenditures incurred by the 
United States as determined by the adjustment act of May 25, 1926. Drainage 
works were to l>e constructed for the relief of land that was seeped or threatened 
with a high-water table. Since the execution of this contract the feeling on 
the project has greatly Improved, and there is now every indication that the 
terms of the contract can be carried out and the successful development of the 
project continued. 

10.   AOBICULTUR^VI.  DErvELOPMENT 

During the early history of the project the agricultural development was very 
slow and unsatisfactory. There was a strong sentiment against irrigation, and 
whenever po&lble the farmers would rely upon rainfall rather than taking 
advantage of water that was available in the canal system. Beginning with 
1917 some real progress was started, and that year the Great Western Sugar Co. 
took up sugar-beet culture on the project, and by 1924 had reached an area 
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sufficient to warrant the construction of a factory, but because of the fact that 
tlie factory at Billings, to which place the beets were siiipi)e<l, had recently been 
enlarged and was able to take care of all beets from the lower Yellowstone 
project, this company did not ereft a factory, and as a result of this decision 
the landowners and beet growers on the proje<.-t signed up with tlu> Holly Sugar 
Co.. which resulted in the eivction of a sugar factory at Sidney. This factory 
has been tlie chief factor in stimulating development on the proje<rt, and in 
addition to about 6,300 acres of l)eets that are being grown this year thei-e will 
be in excess of 1,500 acres of beans, which is expected to return as much as the 
beet crop. There are a large number of .sheep fed each fall and interest in 
dairy cattle and hogs is increasing. 

In April, 1927, an agricultural conference was held at Sidney under the 
supervision of the Montana extension service in agriculture and home ec>)nom- 
ifs. The results of this conference are printed in Bulletin No. 89 of the 
Montana extension service, copy of which is attached to this reiMirt and which 
covers in considerable detail the di velopment of the pro.ie<-t at that time. Good 
progress has been maintained since this conference. 

II.   CLIMATIC  tX)NDlTION8.   INSECT  PESTS,   ETC. 

The lower Yellowstone project has an average frost-free iierlod of approxi- 
mately 130 days, which gives ample time for th? production of all staple crops 
on an Irrigated farm. Two cuttings of alfalfa can alwa.vs be secured, and in 
some years a fair third cutting, or at least a good pasture croi>. is grown. There 
are times during the summer when temperatures in excess of 100° are reached, 
but with an ample suijply of water crops can alwa.vs IH' kept in a good healthy 
condition. Tlie winters are cold but not too severe to interfere with dairying 
and other livestock operations, although it is nwessary to feed stock fur at 
least one-half of the year, but this is a condition that must be faced on all 
Montana projects and arransjements mad? to meet It. 

There are practically no uio^quitnes on the project iiiid no <itlier insect pests. 

la.   FOBMATION  OF   IBBIGATION   WSTKICT8 

Irrigation districts were formed under tlie provisions of State law in Mon- 
tana and North Dakota in 1020 and contracts executed that year covi^ring tlie 
payment of construction costs and the extension of the lateral system to cover 
an additional area of 17,000 acres. 

In order to receive the benefits of the adjustment act of May 25. 1926, new 
contracts were executed with the two districts, one on September 23 ini;l the 
second on November 2, 1926. The.se joint-liability contracts provide that con- 
struction charges shall be based on 5 per cent of the average acre income: 
that the United States will construct drainage works co.sting not to exceed 
$342,000; and that on December 31, 1931, the districts will assume the care 
and operation of the canal system. 

13.  IRBIOATION   DI8TBICT  ASSESSMBKTS 

The total irrigable area in the four paying classes is 47.780 acres. The 
annual construction Installment is 5 I'er cent of the average acre income for 
the 10 years last past. In 1928 the district was required to pa.\- 70 per cent of 
this amount.   The total levy for each class of land was: 

Class 1 Class 2 Class 3 Class 4 

$1.55 
1.10 
.10 

(') 
.10 

$1.05 
1.10 
.10 

(') 
.10 

$0.85 
1.10 
.10 

(') 
.10 

$ass 
OpOTation and maintenanco  1.10 

.10 
DeRcieDcy -       .. . 

.10 District   

2.85 Z35 2.15 1.8J 

I Indaded In coostructioa. 
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The total levy for the entire project was $115,170. On June 1, 1929 the 
unpaid assessments were: 
Distr.ct No. 1  (Montana) $15,633.48 
District No. 2 (North Dakota)    10,395.95 

Total     26,029. 43 
Interest and penalties are not included.   The above flgiires show that 22.(J 

per cent of the total levy is still unpaid. 
The delinquent payments for 1920 are: 

District No. 1  $6, .^<I2..^^> 
District No. 2     4, .">40. T4 

Total 10. 843. '.'.4 
The following figures on State and county taxes In North Dakota may lie of 

Interest: 
1927—Total, $10.729.28; delinquent $1,920.73. or 18 jier cent. 
1928—Total, $12,.5(}4.a4; delinquent, .$2,672.85. or 21 per cent. 
It is reasonable to as.sume that delinquenc'.es would run about the same In 

Uoutuna. 
Tlie levy for 1929 Is: 

Class 1 Class 2 Class 3 Class 4 

$2.10 
1.10 
.10 
.10 
.10 

ILSO 
1.10 
.10 
.10 
.10 

$1.05 
1.10 
.10 
.10 
.10 

$0.M 
OpnrA^i^n fiTi(i mf\intenf«nC4  1.10 

.10 

.10 
District         ..   ... .10 

3.90 2.00 2.« l.M 

14.   DELINQUENCIES 

The previous paragraph brings out the fact that approximately 22 per cent 
of the 1928 district levy is .«till unpaid. For the most part these delinquent 
aasessments apply on lands owned by nonresidents, altliough there are a number 
of cases where resident owners have not been able to meet the charges and in 
Bucli cases various rea.sons are tlie cause of this delinquency. In one case the 
fanner owned too much land which was covered by a heavy mortgage and he • 
was trying to farm too large an area. Although he was anxious to sell a part 
of his land, he was hopeful he could secure a price that would pay off his indebt- 
edne-s, all of which seems to be an imiwssibility. Another case came up where 
a fMrnuT had lost four consecutive crops and Is facing a loss of the 1J^9 crop. 
A heavy hail and rain storm early in June damaged the sugar beets and left 
him in shape so that he could not get the nece.s.sary money to pay the district 
charges so that water could be delivered. 

In looking over tlie delinquent-tax record cases were found where State and 
county taxes had not been paid for the past seven and eight years. While 
the law compels the county commissioners to take action in the sale of such 
lands this has seldom l)eeii done. The law passed at the last session of the 
State legislature relieves the situation so that It seems probable most of the 
delin(iuent farms can l)e placetl in tlie hands of some one who will get them In 
productive condition. The following plan is now followed: Upon request of 
the irrigation district commissioners the county commissioners make applica- 
tion to the district judge to have the land appraised and offered for sale at 
public auction, with the proviso that It must be sold at not le.ss than 90 per cent 
©f Its appraised value. Tlie district board stands ready to purchase the land 
at this price. Upon securing tax certificate. It then proceeds to dlsiKise of the 
land at a price sufficient to take care of the delinquent district charges. The 
delinquent State and county taxes are written off. Under the terms of the 
contract the district has thi-ee years in which to hold this land without pay- 
ment of charges. It is understood In most cases the district board has already 
R pro.spectlve purchaser in view.    These lands are being offered by the board 
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with an initial payment of one-flfth of the pureliase t>rice, witli the balance in 
four annual installments at 6 per cent. In case some portion of the land can 
net promptly be brought into productive condition the district board can make 
an adjustment in the levying of assessments for the 3-year period after acquir- 
ing title to the land as provided in article 48 of the Montana contract. 

The board is now proceeding somewhat slowly in taking over delinfiuenl 
lands because the revolving fund has not been large enough to go into the 
proposition on a more extensive scale and thei-e has not been much of a 
demand for unimproved farms under the ditch. Without doubt the extremely 
dry year of 1929 will result in an increased demand for these farms, especially 
from dry-land farmers living near the project. It is my opinion that the board 
should take up this matter of the purchase and sale of delimiuent laud in 
a more aggressive manner. 

l.";.    MORTGAGE   INDEBTEDNESS 

With the assistance of the local abstract man at Sidney, figures were secured 
on the mortgage Indebtedness in Richland County. He reixirts 136 loans, total- 
ing $391,000, divided as follows: 

Per cent 
37 loans at 10 
25 loans at     8 
23 loans at    6 

and the balance ranging from 5 to 9 per cent with an average rate of 7 iier 
cent. The chattel-mortgage loans in effect in Richland County approximate 
$350,000, all bearing interest at 10 tx>r cent. 

An effort was made to secure siiiiliMr diitii on loans in McKenzie County, but 
upon examining the comity records It was found that it would require several 
days to compile the desired Information, and when it had l)ecn so comjiUed 
there would be considerable doubt as to its accuracy, and for this reason no 
figures were obtained as to the loans on that portion of the project lying in 
North Dakota. About the best estimate that can be made is that loans on this 
portion of the ))roject would run alMiut the same per acre as in Montana, where 
two-thirds of the project is located, and one-third in North Dakota. This l)eing 
the case, the real-estate loans would be about $195,000 and the chattel-mortgage 
loans $175,000. The above statement shows that the farmers on the project are 
carrying a lieavy mortgage load, as the annual interest payment on both real- 
estate and chattel mortgages would be about .$80,(XK>. all of which goes to show 
that there Is a real need for providing credit to the farmers at much lower 
rates of interest. 

It is probable that these figures are somewhat in excess of the actual indebted- 
ness for the reason that whenever partial payments have been made there is 
usually nothing to .show on the n'cords until the loan has been paid in full and 
the release filed 

10. SWTB AND COUNTY TAXES 

In connection with State and county taxes to be levied on the Fort Shaw 
division of Sun River i)roject, information on land values was secured from the 
four Federal reclamation projects in Montana. The following values were 
given to irrigable lands on these projects: 

Fort Shaw division: 
Class 1    $50.00 
Class 2  -15.00 
Class 3  40.00 
Class 4  35.00 

Greenfields division: $14 and $16. 
Milk River project: 

Class 1  50.00 
Cla.ss 2  40.00 
Class 3  25.00 
Class 4  17.50 
Class 5  10.00 

Huntley project: $30 to $65. 
Class 5  16.00 
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Lutrcr Yellowstone, Richland County, Mont. 

Distance from elevator Class 1 Class 2 C\»f< 3 

1 mile           -                                          . —. $72.90 
70.50 
6S.00 
65.60 
63.10 

$56.60 
55.00 
63.40 
61. SO 
50.30 

$40 $0 
39.70 

3 tniles                             ,. .     _ .                                -_.. 38.80 
38.00 

5 miles                              ...                            . _. 37 30 

From tile above it i.s seen that irrigable lands in Rii-hland County liave the 
highest assessed values of the Fedeial projecls. The county officials are 
nearly all fnuu the dry-land portion of the county. It is fre<iuently stated that 
the coninii.ssio:iois consider the irrigated portion a liability rather than au 
assiet. From what 1 was able to learn about the situation, it was next to 
impossible to have the matter given consideration, as the county officials, 
beginning with the ciuiily assessor, has been very succe.s.sful in "passing the 
buck." The tax situation on all projects consists in raising sufficient revenue 
to pay county exiieiisrs. The two big items of expense are schools and roads. 
If values are lowered, then livies iinist be increase<l. The case to be consid- 
ered is an eiiiiitable adjustment between the dry land and the irrigated lands. 
From my knowledge of conditions on other projects, it would seem that land 
Talues on the Lower Yellowstone project in Kichland County are too high. 
This is a matter lor the consideration of the Irrigation dl.strict board and the 
landowners. Thus far there has been no concerted action, and most certainly 
values will not bi> lowered if there is no protest. 

A committee of landowners met with the county commissioners of McKenzie 
County ab(mt .Inly 19 to consider land values in North Dakota. No informa- 
tion was re<'e!ved as to action taken, but it is understood that .some reduction 
was assured. 

1".   SErrPLEMBWT PBOBLICMS 

As pointed out In the introduction paragraph, one of the problems on this 
project is securing more .settlers. There is no land now open to homesteati 
entry. Private lands can be purchased. A concerted effort has been made to 
secure new settlers, and while the results have not been all that could be 
hoped for. something has bwMi accomplisheil. One of the provisions in the 
Irrigation-district contracts of 192(5 was that 8,000 acres be placeil under option 
of sale by the Uureau of Reclamation upon terms and prices satisfactory to 
the Secretary. Options were secureil on 77 farms. The Great Northern, 
Northern Pac fie. and Holly Sugar Corporation took an active interest in the 
work. The methods followed are fully described, beginning on ] age 159 of the 
proceedi/igs of the Denver conference. March 13-10, 1929. The results to date 
are 20 farms sold, mostly to lo<-al people. 

In dlscus.sing settlement wilh the settlement agent who Is employed by the 
railway companies the statement was made by him that he could attract good 
farmers from Colorado, but unless he could lead a man to a farm with a good 
house he could not make a sale, and there arc iiractieally no farms on the 
project that were for sale where the improvements. In case there were any, 
were fit for human habitation. An effort has been made during recent years 
to Interest Congress in providing funds to be loaned to erect improvements on 
Idle lands, but thus far without success. There is a real and vital need for 
credit of this sun, and it would result in speeding up the revolution of the 
reclamation fund. In considering this nceil on Federal projects the thought 
occurred of private capital being provided along Ihe lines of the Agricultural 
Credit Corporation. It is understood that only a portion of the money made 
iflvailable fo rthis very beneficial work of livestock loans has been used and 
the annual repayments and loans are each now about .$2,000,000. 

Tlie tllstrict board has begun to acquire tax title to delinquent land, and 
within the next few ye.-irs there will be a ccmsiderable number of such tracts 
offered for .sale at very low prices. The sale of these lands will result in a 
general lowering of the price of lands that are now being offered for sale. 
The district board must take hold of this matter in an aggressive manner. 
They are in the best iwsition and best qualified to carry this out In a successful 
manner.   The Bureau of Reclamation should not be given authority to acquire 
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title to such lands. Their direct responsibility should cease with the con- 
struction of the canal and drainage systems. The extreme dry season of 1929 
is going to stimulate interest in irrigation and undoubtedly there will be a 
number of dry-land farmers looking for a chance to make a start under 
irrigation. Such a man would usually have the necessary livestock and farm 
equipment, but the difficulty to be overcome is to find ways and means to erect 
the buildings and get the land in production. The railroad settlement agent 
also reported that in no case had any of the prospective settlers encountered 
any water users who knocked the project, which is a very good index of con- 
ditions. One of the best means of inducing new settlers to come to a project is 
the favorable reports sent out by men already on the ground. If they are 
doing well it makes it very much easier to get a new man to take up land. 
The Holly Sugar Co. has been a very helpful factor in settlement work and 
tJi.' manager stated that in the case of any land acquired by the district that 
was suited to beet production they stood ready to take that land and would 
place a beet grower on it. 

IS.   LOANS BT  FEDERAL LAND BANK 

The Federal Land Bank of Sijokane has made 19 loans on the Montana 
portion of the project, the average loan iier acre on 1951 acres being $26.60. 
Three loans have been foreclosed, one of which has been sold, and there is one 
loan that is delinquent two installments with three years delinquent taxes. 
With the exception of one loan made in 1927 the loans were closed from 1921 
to 1923. It appears from the above statement that the Federal Land Bank 
is doing some business on the lower Yellowstone project. 

No loans have been made in North Dakota, which area comes under the 
bank at St. Paul. On July 16 Mr. Roy Dory, of Williston. N. Dak., local repre- 
sentative of the bank, met with the project superintendent and Mr. Sanford. 
The question of making loans on irrigated land was discussed and It was 
found there was u lack of knowledge and pos.>!ibly ii lack of interest in irriga- 
tion development. It was understood thnt one official of the bank had visited 
the project in recent years and definitely recommended against loans on Irri- 
gated lands. No local asnociation has ever been formed in North Dakota 
and there is a question as to whether the landowners are sufficiently interested 
to form such an asstK-iation. There is an association of dry-land farmers 
on the east side of the Yellowstone, but it would not be advisable to expand 
this association to cover the irrigjited farms. Wlrle there was not time to 
get down to deta'ls in the matter of Federal farm loans there can be no 
question but what the security for such loans is equally good In North Dakota 
as in Montana. The first question to l>e answered is: Are the w:itcr users 
sufficiently interested to form a local association? The answer to this would 
naturally be based on whether or not the bank would make loans If it were 
found the security was amjile and the prospect good for the return of the loan. 
If the North Dakota portion of the project has not been recently examined this 
should be done so that some general idea could be given as to the basis on which 
such loans could be made. With this information the landowners could consider 
the question of forming an association. 

My suggestion is that the Federal land bank be requested to give further con- 
sideration to the question of making loans in North Dakota, and if they do not 
have on hand sufficient data to determine whether or not it will be possible to 
make such loans then a competent engineer-appraiser visit the project, confer 
with the project superintendent, and, if the prospect appears favorable, call a 
meeting of the water users to consider the question of forming a local associa- 
tion. 

19.  EEMSION OF VALtJE OF BEET CROP 

19. The contracts with the water users on the lower Yellowstone project pro- 
vide that the construction charge shall be computed on 5 per cent of the average 
gross acre income for the 10 year's last past. Based on the 1928 crop report the 
average acre charge would be $1.26. The beet crop comprises 58 per cent of the 
total value of crops and flgnres $57.95 per acre. This crop is an important fac- 
tor in determining the annual construction char^'e. The district board feel that 
the value given to the beet crop is not just and places a heavy burden on the 
productive lands for the reason that the beet grower is required to pay the sum 
of $23 per acre for hand labor.   Leaving the hand labor out of the discussion the 
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work requlretl In producing and harvesting a crop of beets is greater than any 
other crop grown on the project. In addition to this, the grower is obliged to 
reduce his acre income by the sum of $25 and he holds that he should not be 
assessed on this amount. 

In discussing the sugar-beet situation on the project with the manager of the 
local sugar company the statement was made by him that by leaving the cost of 
baud labor in the gross value of the beet crop it had an adverse influence in 
attempting to Increase the area of beets. While it seems to me that this shows 
a decidedly narrow point of view on the part of the prospective beet grower the 
statement will be accepted as given. If the 1028 crop census were figured by- 
deducting $25 per acre on beets, the average value per acre would be reduced 
from $25.27 to $18.95, or an average reduction of 31 cents in the construction 
charge for 1928. If we admit that the elimination of the cost of hand labor 
would assist In increasing the beet acreage, and this seems reasonable, it would 
be necessary to get an increased acreage of approximately 1,000 acres more than 
•was grown in 1928 to bring this average charge bacl£ to $1.25 per acre, and with 
an area of 7,000 acres the charge would be increased to $1.37. Another point 
worthy of consideration in this connection is the fact that a high crop value 
gives a valid basis for holding up State and county taxes. A beet crop of 6,000 
acres runs into $150,000 for hand labor. Most all of this money is spent in the 
community, but the beet grower receives no direct benefit therefrom. 

Most of the l)eet8 are grown on class 1 and 2 lands, and if any allowance Is 
made it would benefit the land paying the high charges. This concession re- 
quires no change in existing law or regulations, but rests solely with the Secre- 
tary of the Interior.   I recommend that it be granted. 

20. ASSOCIATE COUNTY AGENT 

There is a real need for an associate county agent on the lower Tellowstone 
project to help with the economic development. It is understood that Federal 
funds are available for this service, which would be under the supervision ot 
the State extension service. In the assignment of a man to other Federal 
projects it has been necessary to secure suflicient money from other sources. 
to pay auto-travel expense. On this project it might be impossible to have tht 
county commissioners in Kichland County, Mont., and McKeiizle County, N. Dak., 
assume this obligation. If this can not be taken care of by the State extension 
service or the counties, then It sliould be done by the irrigation district or the 
Bureau of Reclamation. If it can not be done by paying mileage on a private 
car, then it could be done by furnishing a Government car. 

The per.sonal contact of the right man would be worth many times his cost. 
Tlie project has many well-developed farms that are following a profitable 
system of agriculture. This knowledge should be put across to the man who 
is not handling his farm as it should be farmed. Too often it happens that 
tlie poor farmer does not know where to go to get assistance, and the prosperous 
farmer does not have the time to help the man who needs help. Tliere is a 
world of work tliat can be done by such a man in farm development, improved 
irrigation practice. Improvement of livestock, feeding, and cooperative market- 
ing. It is my opinion that this man should l>e furnished by the State extension 
service and bis salary paid by the Department of Agriculture rather than by 
the Bureau of Reclamation. Past exijci-ieiice has shown that a man in such a 
I)osition is working under a handicap when the farmers know that they are 
paying his salary. 

21.   CONCLUSION 

The Investigation of the lower Tellowstone project was confined chiefly to 
such features as could and should be improved. Most of the subjects of the 
standard outline to be followed by investigators were not pertinent to condi- 
tions on the project and did not need to be considered. The project has made 
a good start in recent years. The sugar-beet crop for 1929 lias been increased 
by 300 acres over tlie 1928 crop. The area in beans has nearly doubled. There 
were excellent crops of wheat and barley all over the project. The first cutting 
of alfalfa had gone into the stack in excellent condition, and on many fields the 
second ci'op will be ready to cut about the first of August. Tiie record for 
1928 shows only 19,770 acres irrigated out of 36,650 acres cropped, with an area 
of 58,250 acres for which water was available. But consideration must be 
given to the fact that in 1928 the rainfall during the growing season was over 



ECOiroMic strnvEY OF CERTAIN IRRIGATION PROJECTS     271 

12 inches, which would have a decided Influence In reducing the area Irrigated 
from the canal system. This year there will be a different story to tell, and the 
lower Yellowstone project, with its abundant supply of water, Is going to make 
an excellent showing. I can see no need of any cliange in existing legislation. 
The passage of H. R. 156, providing for tlie disposal of public land classified 
as temporarily or permanently unproductive, would help in the disposal of some 
idle land. With a little help on the crop census and some aggressive work in 
disposing of delinquent lands the water users should be able to meet the con- 
tract payments. All things considered, the prospects for prosperity and success 
look reasonably good. 

RIVERTON PROJECT, WYOMING 

(By Dr. Alvin Johnson, Associate Editor Encyclopedia of Social Sciences, New 
York) 

The problem of Riverton is one of settlement. Except for hardly more than a 
dozen scattering farms on both private and public lands, the project is virgin 
territory. Over two-thirds of the land to be settled is Government land; the 
private land is cheap—$10 to $25 an acre and can not go much higher so long 
as equally good Government land is available. Riverton therefore offers 
unusual opportunity for community building. 

Since construction is still far from completion and settlement has barely 
begun, all judgments as to the economic and social value of the project must 
rest on general considerations, not on realized results. No single farm on the 
project has been in operation long enough to develop full T>roductlvlty, or to 
offer an empirical basis for determining the capital requirements of successful 
settlement. Much light on the problem may be liad, liowever, from the adja- 
cent privately irrigated lands. From the experience of the cultivators of these 
lands It may be Inferred that the project Imids would lie capable of yielding 
satisfactory crops of alfalfa, sweet clover, beets, and beans from the second year 
of irrigation tillage, and that the 8()-acre unit, when fully developed, would 
maintain a farm family on an American standard of living, while meeting all 
the water charges contemplated by the Government. 

The soils within the project apiiear to be unusually good, especial care having 
been taken to exclude from the project soils with shale, sand, or excessive 
alkali, and those which are too sliallow over impervious substructures. The 
desert vegetation on the land, as well as soil surveys, indicates that the soils 
are adequately supplied with the essential mineral constituents essentliil to 
fertility, although there is evidence from the adjacent privately irrigated lands 
that the phosphate content of the soil may in some cases need supplementing. 
The soils lack humus and nitrates—a defect that will cure itself rather promptly 
with good fanning. Some of the soils are rather heavy and some too light, 
but there lappear to be no soils so heavy as the gumbo soils of the Milk River 
or so light as the sandy soils of the North Platte. For the most part the sur- 
faces are smooth and the slopes gentle. No great expenditure is neeessarj' for 
leveling, and good irrigation technique would get the water over the land 
quickly and with a high degree of uniformity. 

There can be no (luestion that the Riverton project presents the necessary 
physical basis for the development of a successful farming community. Nor 
can there be any question that such a community is needed in the organic 
development of the adjacent territory. Riverton is surrounded by immense 
areas of thin pasture, suitable for sheep grazing, which maintain at present 
very considerable flocks of sheep grazing the highlands in the summer and 
existing in the winter on the dried grasses tind salt sage of the more sheltered 
lower slopes and valleys. If winter feed were available, as will be the case 
when the project is fully developed, the number of sheep within a 00-mile 
radius could no doubt be doubletl; moreover, early lambing would become prac- 
ticable, with a notnble increase in size and improvement in quality of the lambs 
shipped to market. The environs of Riverton have important mineral re- 
sources, whose exploitation will create a market for local food supplies, as 
will also the development of summer camps In the near-by mountains. A sound 
policy of State building will place a high value on the reciprocal relations be- 
tween the irrigable territory of Riverton and the enormous area of semiarld 
lands surrounding it. 

10240ft-30 18 



272        ECONOMIC SURVEY OF CERTAIN IBRIOATION PROJECTS 

White the future of Rlverton appears to be, assured, there are at present 
several serious obstacles to settlement. Of these the most Important is lack 
of railway transportation. 

The project lands nearest to a railway station—and these are not yet ready 
for settlement—are 9 miles distant. This is too far for the profitable trucking 
of sugar beets. The average distance from the project fiirui units to Itiver- 
ton, the nearest station, is at least 20 miles. So long as this transportation 
situation obtains, the agriculture of the project lands will have to be confined 
to dairying and stock raising, with the incidental production of small grain— 
mostly oats and barley for local consumption—^bean and seed crops. Even 
with such an adjustment of production the distance to shipping points would 
be a serious handicap. The prospective settler probably overestimates the 
seriousness of the handicap; moreover, he takes account of the social disadvan- 
tages inherent in life 20 miles from the railway. 

If the project were fully settled, it would be a profitable investment for the 
Northwestern Railway to run a branch line along the axis of the project. 
There are sufficient good beet lands in the project to supply the acreage needed 
for a factory, with its large volume of paying freight. But the Northwestern 
Railway is disinclined to build the railway ahead of settlement, and settle- 
ment waits upon the building of the railway. Meantime the Government's 
investment in diversion dam and canals and laterals remains nonproductive. 

Lack of railway transportation is not the only obstacle to settlement, 
although it is the most serious one. Wliile the soils are no doubt productive, 
they vary widely, both physically and chemically, and the prosijective settler 
can not be at all certain that any given tract will resjiond generously to liis 
labor. In their present state the lands are rather forbidding to the eye. The 
small number of farms now worked give some evidence of productivity at 
isolated points, but with three or four exceptions these farms are not suffi- 
ciently supplied with capital to exhibit full results. It has been proposed 
repeatedly by the superintendent of the project that the Government should 
<3evelop a sample farm as an oaular demonstration for prosi)ectlve settlers. 
There can be no doubt that one or more soich farms would be a profitable 
Investment of reclamation funds, if the Government admitted the item of 
interest on its investment into its computations and counted delay in settle- 
ment as a pecuniary loss. 

Indeed, if the Government admitted this business item into its computations 
It would go much farther and break up extensive tracts of land and put them 
under sweetclover or alfalfa at the earliest possible moment. It would greatly 
hasten the settlement of such lands, since the prospective settler under present 
conditions is repelled by the necessity of wasting a year in getting the raw 
land into shape for a crop. 

A third serious handicap to settlement is the difficulty encountered by the 
settler in finding the money needed in preparing a farm unit for full produc- 
tion. Under the selective settlement plan, he is required to bring with him at 
least $2,000 in casli or in farm equipment. Kven this modest requirement 
greatly shortens the list of seekers of farm homes in a pioneer community. 
Nevertheless, it is far from enough. The new settler will require a house 
sufficiently well built to iirotect him against a rather bitter winter. He will 
require some sort of shelter for his stock, a well, and fences. In view of the 
distance to a railway station, some sort of motor vehicle, preferabi • a light 
truck. Is indispensable. He will need to begin developing a herd of livestock. 
Until the end of his se<'ond .vear of farming he will have virtually nothing 
to sell, although he may supplement his living by growing a garden, "milking a 
cow, and raising poultry. In any event he will have been forced to draw 
heavily on his cash capital for living expenses in the first 18 montlis, unless 
he secures employment outside of his farm, wliich in fact needs his whole 
time if it is to be made productive with reasonable promptness. 

In the opinion of the sui)erlntendent of the project, as well as in that of 
•well informed business men in tlie town of Riverton. the minimum amount 
of money required to assure the steady development of a farm unit on the 
project is .$5,000. I have examined the details making up these estimates and 
have satisfied myself that they contain nothing which is not absolutely ne(?es- 

•sary. Itideed, they nresnpnose en the part of the settler a degro<» of economy 
and good judgment which woultl make him a highly .successful man In any 
agricultural community. 

It may, however, be assumed that with .^.'i.OtX) at his command a good man 
will pull  through and in the course of 10 years, develop a farm yielding a 
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good llviug. With the $2,000 required under the selective settlement provision, 
a settler can have only the barest chance, unless he can find the other $3,000 
in the form of a loan with moderate interest and a moderately long term. 

At the present time very little money is to be had in Rivertou on any terms. 
The town itself has suffered for some years under flnancial depression, and 
IJrivate capital is in a weak state. Banking capital is scarce and dear: the 
rate of Interest Is 10 per cent and the maximum term six months. It is not a 
question of the greed of the money lenders. However public si>irited the money 
lenders might be, there is not money enougli in the county to supply the re- 
quirements of any considerable development of project lauds. 

CONCI.USIONS 

Because of the heavy Government investment in irrigation works, on wliich 
sound business accounting would compute interest, every effort sliould be 
made to secure full settlement at the earliest po.ssible date. 

It is not worth while to devote money and effort to soliciting settlere under 
present conditions. The average selected .-settler with $2,000 has so small a 
chance of suceeeeding that it is of doubtful morality to induce him to settle. 

In order to create the conditions for successful settlement the Government 
should take the initiative in securing r.aiiwjiy transportation and tlie provision 
of adequate credit resources. 

With respect to railway transixjrtation, it is probable that either the North- 
western or the Burlingt<m could be induced to extend a branch line through 
the i)roject, if assured that the Government was preparing to meet the other 
essential condition of settlement, namely, the provision of adequate credit for 
develc<)ment. 

In case neither railway were willing to exten<l a branch line, the Government 
should consider seriously building a branch Hue It.seif, which might be justified 
on the ground that it will greatly reduce the amount of trucking required in the 
construction of works for the remaining half of the project. Such a road could 
later be sold at cost either to the Burlington or the Northwesteni. 

The credit requirements of the Riverton projec^t can be met only through 
some such provisions as are projwsed in the Kenyon-Winter bill, setting apart 
reclamation funds for loans to settlers. 

In order to abbreviate the unproductive period in a settler's tenure, which 
ivpresents a heavy drain upon his capital or credit, the superintendent of the 
project should wherever practicable have the Government lands broken and 
prepared for water and put under alfalfa or sweetclover, the cost being assessed 
against the settler as an interest-bearing debt, quite apart from construction 
charges. 

While the project requires also for full prosperity a beet-sugar fact >ry, no 
action on the part of the Government is necessary to secure it, since one or 
another of the sugar companies would erect a factory as a matter of course 
as soon as it were assured of the minimum acreage. This minimum, the 
project lands could easily offer, once they were fully settled. 

WILLWOOD DIVISION,  SHOSHONE PROJECT, WYOMING 

(By B. E. Ilayden, Reclamation Economist, Bureau of Reclamation) 

CONCLUSION 

1. The soils of the Willwood division are reasonably fertile and will, from 
the beginning of cultivation, produce from fair to good crops under proper 
handling. On account of the dose texture of the soil and the lack of humus, 
however, it is very essential that the lands be planted early to sweetclover or 
alfalfa and a farm program be adopted that will proviile the lacking soil ele- 
ments by plowing under green crops and by the api)lication of barn.vard manure. 

2. Due to the selective method of settlement and minimum capital require- 
ment followed in opening this division, progress in bringing the land under 
cultivation has been much more satisfactory than has been the result on other 
Government projects where anyone with a homestead right was permitted to 
make entry. 
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3. The quality of settlers is good, and their monile is excellent, but their 
capital is generally insufficient to enable them to imt up the necessary build- 
ings for properly housing themselves and their stock or for the purchase of 
livestock to tonsumc the leed rai.-.ed on their rarm!^. To Gate only a very few 
fairly comfortable houses have been built, and no barns worthy of the name. 

4. No source of cre<lit exists at the present time for supplementing the 
farmer's capital and lurnlshlng funds for the construction or farm building* 
or for the purchase of livestock on term.s of payment that can be met by the 
farmer. Such credit should be provided by the Government through the Bureau 
of Reclamation, since experience has shown that no other agency will furnish 
it and, furthermore, the Government holds a first lien on the land and is the 
party most interested in the success of the enterprise. 

5. Until the farmers are able to i)ro(iuce better crops and feed such crops 
to livestock on their farms It will be impossible for them to pay anything on 
construction charges. It is neces.sary under present conditions for settlers to 
earn a portion of their living away from their farms. 

6. Based on observations made on this projec^t, It is believed that the Gov- 
ernment should be prepared to finance the preparation of half of each unit 
for irrigation and to furnish 50 per cent of the cost of necessary buildings oa 
20 years' time with 8 per cent annual payments for Interest and amortization 
of the debt. 

7. In future openings, public notice should be Issued not later than the middle 
of the year previous to the season when water will be available for irrigation 
and entrymen should be required to prepare 50 per cent or more of their 
land for crop the first season. 

8. Farm unit surveys should be made and farm unit plats prepared a year 
or more in advance of the date of opening lands to irrigation. 

9. Law.s .should be enacted by all arid-laud States, providing for the assess- 
ment of benefits according to the ability of the land to pay charges and also 
providing for assessments against towns, nonirrjgated lands, and other enter- 
prises, according to the benefits received by reason of the irrigation works. 

BOONOMIO   SUBVET,   1929 WIT-LWOOD   DIVISION,   BH08H0NB   PROJECT,    WYOMING 

The Willwood division of the Shoshone project comprises a strip of land about 
16 miles long from east to west and has a north-and-south width of from 1 to 
5 miles. It lies along the south bank of the Shoshone River, with the center of 
the tract about 3 miles east and 4 miles south of Powell, Wyo. The area falls 
within the conditions describe<l in paragraph 2 of the outline for Economic sur- 
veys, 1029, which reads: " 2. Projects now being constructed where the acre 
cost of water Is so high as to raise the question of the ability of settlers to meet 
payments required by the district contract. Consideration should be given to 
the steps needed to promote early and complete settlement and the largest 
return from irrigation." 

For convenience of settlement, the area is being developed In subdivisions 
which are placed on the market progres^sively. With the exception of a few 
hundred acres owned by the State, the whole area was public land. 

The first unit, containing an Irrigable area of 3.152 acres of irrigable land, 
was opened to settlement on May 11, 1927. It contained 40 farm units, 16 labor 
allotments, and 1 small tract of private land. To date, 27 of the farm units 
and 1 labor allotment liave been filed on. Of these, one is .••ubject to cancellation 
and one (an exchange entry) is being held without Improvement. The rest are 
largely under cultivation this year. 

The second unit, containing an irrigable area of 2,301 acres and comprising 
28 farm units and 318.5 acres of State land, was opened to entry on June 25, 
1928. To date, 10 of the.^e units have been filed on. Five are practically fully 
cropped this year and two others are under preparation for crop next year. 
Two hundred and ten acres of State land has been sold and is being irrigated. 

The third unit, with an Irrigable area of 2,370 acres divided into 29 farm 
units, was opened to entry on May 10, 1929.   No filings have been made to date. 

The balance of the Willwood division, representing an Irrigable area of ap- 
proximately 4,170 acres, will be opened to entry when the units now available 
for settlement have been taken. 

Twelve entries were allowed during 1927. 22 (including 1 farm labor allotment 
of 10 acres) during 1928, and 7 during 1929 to June 1. During the season of 
1928 crops were grown on 1,104 acres, representing 21 farms and 1 farm labor 
allotment, with a total irrigable area of 1,523 acres. 
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Bj reference to the tabulation sheet at the close of this report, listing all 
:flUngs allowed to date, it will be noted that 21 entrymen are actual settlers on 
the land, improving their places with the evident intention of establishing 
permanent homes on the land; 10 are Improving with apparent intention of mak- 
ing a home at a later date; 5 are Improving their places primarily as an invest- 
ment; 1 is holding without improvement; and 3 are subject to caneellution. 

The irritable area of all units filed on. Incluiling 212 acres of State hind, is 
3,003 acres. The cropped area for 1029 is 2,378 acres. Deducting 232 acres, rep- 
resented by the 3 units that have apparently been abandoned, from the total of 
3,003 leaves 2,771 acres net, of which 2,378 acres are in crop. This showing of 
approximately 86 var cent cultivation during the third year after the first 
opening (actually the second year after the settlement began) is very encourag- 
ing and is due, no doubt, in a large measure to the new plan of selected settle- 
ment and minimum capital requirement. 

Referring again to the tabulation of entries, it will be noted that 13 farmers 
out of 21 who grew crops in 1928 are borrowing an average of $708 each In 
order to carry on their farming operations this year. Twelve pay 10 i)er cent 
interest on their loans, while one borrows from his folks back home at 6 per 
cent. Of the 8 who are not borrowing for this year's operations, 2 have leased 
their places for a term of years and ai'e working elsewhere. 2 are farming on 
the Garland division, 1 with initial capital of ,$6,100 recently bought another 
man's relinquishment, 1 with Initial capital of $.'?.900 (all negotiable) Is riding 
ditch, while the 2 others show initial capital of $6,16,5 and $9,600. Only 1 man 
out of 21 made his living during the first sruson's operations from his farm, 
-and he was the man with the initial capital of $9,600. His per-acre crop value 
for the year was nearly $31 while the average for all lauds farmed was but 
$11. His success was due in a large measure to the fact that lie was able to 
prepare hl.s land during the fall for the spr.ng seeding. The very unsatisfac- 
tory crop return's for the first year's operations was due to poor preparation of 
seed bed, insufficient irrigation, poor leveling, and late see<ling. If good crops 
are to be grown the first year it is Imperative that the land be prepared for 
irrigation and plowed during the fall preceding the crop year. 

At the close of this report Is a tabulation of " Typical settlers with more 
than 50 per cent of places farmed in 1928," which gives a fair idea of the 
financial condition of settlers at the end of one year's operations. The actual 
present worth of settlers could not be obtained, but it was learned by convers- 
ing with individuals that tho.se who are borrowing, with one exception, have 
no liquid assets and are depending on this .year's crops, together with what 
employment they may be able to secure, to pay off notes and provide funds for 
living expenses until another crop can be produced. It will he noted that 81.4 
per cent of the irrigable area of the fai-ms listed was in cultivation during 
1028; that the average value of gross crop per acre was $12.13: that the aver- 
age value of buildings per farm was $679; that the average value of equipment. 
Including work stock was $1,164 per farm; that the average amount of bor- 
rowed money per farm was $608; and that the capital requirement, in the 
judgment of the owners, to make the place a going concern in the near future 
is $1,575 per farm. 

It is the (iiiinion of the author, unless some source of credit can be estab- 
lished through which money can be secured at low interest rates and on easy 
terms for providing the necessary buildings to make farms habitable by man 
and beast and to furnish capital for the purchase of feeders and dairy cows, 
few of the present settlers will be able soon to begin the payment of construc- 
tion assessments, and some will exjierienee difficulty in " carrying on " with 
only the water-rental charge of $1.25 per acre to pay. Any credit that might 
be furnished, however, should be very carefully supen'ised and given only 
after an approved plan of farm oi)eration had been adopted. Indiscriminate 
loaning of money without such safeguards would only Invite disaster. 

From this point forward, the outline for Economic Surveys, VJHQ, submitted 
by the commissioner will be followed. 

1. " Have the economic and social benefits of this project justified its con- 
struction? " 

The project Is too new and the development too meager to permit either an 
aflJrmatlve or a negative answer to the question. However, on account of the 
rapid progress being made by settlers in bringing their farms under cultivation 
and the uniformly good soil and bountiful water supply, it is safe to assume 
that the project will become a prosperous agricultural district within a reason- 
able time if adequate financial support can be secured to carry the farmers 
past the first few years of low production. 
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2. " What are its opportunities and what ought to be done to enable these 
opportunities to be fully utilized?"' " AVhat are its profitable crops and what 
kind of agriculture ought to be promoted? " 

This district is favored with good soil, good topography, excellent water 
supply and drainage conditions, a reasonable distance from railway facilities 
and close proximity to outside range for cattle and sheep. To make the best 
use of these advantages, it will be necessary for farmers to go largely intc 
the prr.duction and feeding of livestock and into dairying. Practically all are 
workir.'r with such prcspect in view, but on account of limited means and 
inability to secure adequate financial assistance even at high rates of interest. 
are making slow progress. The organization of an agency to furnish needed 
capital would materially hasten the prosperity of the district. Crops that caa 
be grown with profit under a jn-oper system of rotation and fertiliz.ition are : 
Beans, peas, potatoes, small grains, swtjetclover for pasture, root crops, and 
alfalfa. In order that any of the crops mentioned may be grown at a profit, 
it will be necessary that practically all grains, alfalfa, an<l root crops, except 
potatoes, be fed on the farm to increase and insure the fertility of the soil and 
to secure at the same time the greatest cash value for all crops produced. 
Distance from railway facilities prevents the production of sugar beets for 
market at a profit on more than a few htmdred acres. 

3. " How much of the unsettled, undeveloped land is sufficiently productive 
to justify settlement under present agricultural conditions? AVliat should be 
done with the unproductive land? " 

Apparently, all of the irrigable area of this district is suitable to agriculture 
and may be farmed successfully. No land should be thrown out at the present 
time. 

4. "How far has delayed settlement been affected by: (a) Defects in soil, 
(b) climatic conditions, (c) remoteness from developed communities and lack, 
of markets, (d) lack of capital on part of settlers, (c) amount of water charges, 
(f) local taxation, {y) lack of crc.lit, (/!) health condition.s, Inst-.t pests. an<l 
plant and animal diseases?" 

Not at all by (a), (6), and (h). (c) Distance from railroad, rendering- 
unprofitable the growing of sugar beets for market, has undoubtedly kei)t out 
some good pro.spects. (d) Lack of capital has caused a few settlers to delay 
the development of their entries somewhat, but it is not believed that it has, 
to any appreciable extent, prevented prospective settlers from filing on the land, 
(e) A number of the settlers have mentioned the high construction cost (§125 
per acre) as a heavy burden on settlers, but so far no assessments have l>eeii 
made to recover this cost, and while it may have discimraged some good men 
from making entry, certainly it has had no bearing on the success of present 
settlers, (g) Lack of credit has probably had no effect on the settlement of the 
district, but will undoubtedly have considerable Influence on the retention of 
settlers after their available capital has been used for improvements, equip- 
ment, etc. 

5. " Can the irrigation payments required under present conditions l)e made 
by the people now on the project? What is being done and wh:it should be 
done to insure the settlement and cultivation of land delinquent in State and 
cotinty taxes and irrigation charges? Should the Bureau of Reclamation be 
given authority to acquire title to land through purchase of tax certificates 
and thus become an active settlement agency?" 

The above condition does not apply at present to the Willwood division. 
The only water assessments made against the land at the present time is an 
annual water rental of $1.25 per acre. However, before settlers can hope to 
be able to meet the additional cost of approximately $3 per acre for construc- 
tion, which presumably will be asses.sed within a few more years, they must 
have their farms in full cultivation and stocked with sufficient dairy cows, 
sheep, or hogs to consume i)ractically all crops grown. 

No lands are delinquent in State and county taxes or Irrigation charges. 
The author has always advocated a law permitting the Bureau of Reclama- 

tion to acquire title to land through purchase of tax certificates as a remedy 
against continued delinquency. It is believed, however, that the district organi- 
zations should be encouraged to take that responsibility. 

6. " If more construction work is asked for by the project water users, what 
will It cost? Is it needed; and will it be paid for in accordance with the 
reclamation act? " 
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This question is not apiilicable, since the project Is not yet completed and 
presumably adequate allowance has been made for all necessary construction 
costs, including drainage. 

7. " How much capital is required to purchase a farm of unimproved land 
and bring it to full production? How much of this capital should a new settler 
possess at time of settlement? How much credit is required and ui!on what 
terms? " 

All the lands on this division at the time of public notice was Government 
land except 318.55 acres owned by the State and ll.fU) acres of private land. 
State lands have been sold at |10 per acre on long-time amortized payments at 
6 per cent. 

The amount of capital required to develop State lands under present terms 
of sale are but little different from that required to develop Government land. 

In the opinion of the author, a purchaser of 80 acres of raw State or private 
land will have a minimum capital requirement as follows: 
Cash payment on land $100 
House     500 
Barn and cow or sheep shed    500 
Oarage and machinery shed     3(X) 
Granary     150 
Fencing     250 
Shallow well and pump      30 

  $1,980 
Farm equipment: ~, 

4  horses     300 
2 sets harness     100 
1  light  automobile     400 
% interest hay stacker      70 
1  sweep rake •      75 
1 dump rake       55 
1 mower     100 
1 low-wheeled wagon      70 
1 hay rack (home made)      25 
1 two-way plow    120 
Vi interest disk harrow      70 
1 peg harrow      25 
% interest grain drill      40 
\i interest bean and beet drUl      30 
1 land leveler      10 
V> interest manure spreader    100 

    1,590 
Livestock: 

2 milk cows     150 
50 hens      50 
1 brood sow      30 

        230 
Household equipment        350 
Incidentals and living expenses        500 

Total    4,660 
The capital requirement shown above is more than double that required of 

settlers for public-land filings on Government irrigation projects, but is believed 
to represent practically the minimum where a reasonable degree of success may 
be expected without undue hardship and privation on the part of the settler. 

In addition to the capital requirement listed, credit should be available at 
reasonable interest rates for financing farmers in livestock feeding operations 
and in the purcha.se of dairy cattle. 

8. If the settlers' capital needs to be supplemented to improve and equip 
farms, where can credit for this be now obtalnetl and what additional credit 
should be provided?   What agency should furnish this credit? 

Credit facilities for supplementing the farmer's capital are at present avail- 
able to a small extent only and then at high interest rates. One of the local 
banks at Powell, Wyo., has made loans of from $500 to $1,000 each to a majority 
of the settlers on this division on their personal notes and chattels for financ- 
ing this year's farming operations.   The rate of interest is 10 per cent.   The 
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other bank at Powell Is prepared to supply credit for feeding operations where 
the farmer owns the feed. The interest rate charged by this bank also is 10 
per cent. The State of Wyoming will make loans to settlers on patented land 
at ttVi per cent for Interest and amortization covering a i)eriod of 30 years. 
The Federal land bank will also make loans when lands are patented and con- 
ditions become satisfactory to the board, hut is making no loans at present. 
The Washakie Livestock Loan Co. of Worland, Wyo., writes: 

" Wish to advise you that we are in position to make loans on livestock in 
any i)art of the State. The interest rate is 8 per cent, paid in advance to ma- 
turity, notes are for 6, 9, or 12 months. On the feeder loans where the bor- 
rower is experienced and has ample feed we will advance the full purchase 
price; on range or farm loans tlie amount per head to be loaned depends upon 
the appraised value and the conditions surrounding the loan. Upon maturity 
the loan may be renewed as long as the security remains ample. 

" Will be glad to furnish any additional information that you may desire if 
jrou are interested. 

" Yours truly. 
" WASRAKIE LIVESTOCK LOAN CO., 
"JAB. W. BOOTH." 

An.swering the question directly, no agency exists at present through which 
the settler may secure capital with which to Improve and equip his farm. 

Due to the fact that title still remains in the United States for practically 
all of the lands in the district and that a first lien of about $125 per acre for 
construction costs on all of the area is reserved, it does not seem probable that 
any private or State organization cfjuld l)e formed to advance money for im- 
proving and equipping farms. The practical and apparently the only solution 
of the problem would be for authority to be granted and funds provided by 
Congress by means of which the Bureau of Reclamation could furnish such 
credit under proper safeguards and restrictions. 

It is the opinion of the author that the Bureau of Reclamation should bie 
authorized to give financial as.sistance In clearing, leveling, and preparing Gov- 
ernment lands for crops and irrigation, and to funiish 50 per cent of the capital 
required for necessary buildings on the basis of 8 per cent annual payments 
for interest and amortization, effecting the liquidation of the debt in 20 years. 

9. " Beet-sugar companies assign from 6 to 12 experienced field men to the 
territory served by each factory to assist farmers in .selecting fields to grow 
beets; give advice in preparing seed bed and on other farm operations. This 
assures good farm practice and has increased the average yield of beets. This 
is regarded as a profitable expenditure on the part of the sugar-factory man- 
agement. The Bureau of Reclamation has a great deal more at stake. Should 
it render a similar service to assist settlers In working out farm programs and 
in the organization of cooiierative marketing ngenclesV The bureati has been 
unable to do this because the expense would have to be met by increased 
charges to the settlers. The Agricultural department can render such a 
service because it is provided with funds which do not have to be repaid. 
Should not the Bureau of Reclamation be given funds on the same terms, or, 
if not, should not the operation of projects and responsibility of collecting the 
money due the Government be turned over to othei-s?" 

The practice of beet-sugar companies in furnishing trained field men to super- 
vise the growing of beets rests primarily on contracts entered into between the 
company and the grower wliercin each agrees to perform certain obligations. 
The farmer agrees to grow beets under supervision on a definite acreage and 
the sugar company agrees to furnish see<1, procure the hand labor required, 
and buy the beets at a specified price per ton. Tlie performance of certain 
acts and obligations by the sugar company puts the farmer In a frame of 
mind to submit to supervision for the growing of a certain crop. The same 
condition results where canning companies furnish seed and contract for the 
crop at a definite unit price. 

In order that the .same degree of cooperation might be secured between 
farmers and a Government agency that ordinarily exists between farmers and 
private concerns, some special service of obligation would have to be given by 
the Government, such as ftirnlshlng capital for farm buildings or for the pur- 
chase of livestock. Any such transaction would have to be covered by a con- 
tract giving the Government agency a definite amount of authority in helping 
the fanner plan his crop rotation and stock-feeding operations.   It is doubtful 
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If such a plan could be carried out successfully. It is believed, however, that 
the Bureau of Reclamation should have one or more competent agriculturists 
<n» each project to act In the capacity of adviser to farmers in helping to plan 
their farm operations and stock-feeding programs, to develop marltets and 
establish cooperative-marketing organizations, and to assist prospective settlers 
In securing land and locations suitable to their particular endowments. The 
salaries and expen.ses of such men should be paid by special appropr'ation in 
the same manner that employees of the United States Department of -Vgri- 
Cultnre are paid.   Tlie benefit is no less general. 

It is the opinion of the author, Imsed on niany years of (ib.servation coverlni;, 
to some extent, nearly all Government irrigation projec"ts, that the business 
affairs of the bureau, including the collection of charges, can be adni'nistered 
most efficiently by its own agencies. Districts organized under State laws have 
^een fairly successful to date In making collections due the Government, and 
it Is hope<l that they may prove more etflclent collectors in the future, but until 
nil obligations are fully met the bureau should be prepared to enforce the 
provisions of contracts made. 

10. " Would there be any gain to the settlers and to the income from projects 
Jf the works when constructe<l were turned over to the State for settlement and 
development and for the repavment to the Government of the construction 
debt? •• 

Should completed projects be turned over to States for settlement and de- 
velopment and State agencies intrusted with the repayment to the (iovernment 
of construction charges, it is altogether probable that the settler would profit 
by the nonpayment of charges, for it can hanlly be assumed tliat the State 
would prove to be as capable a collector as the Government For the same 
reason. It Is doubtful if the debt to the Government would ever be fully paid. 
Local agitation and political pressure would prove an Insurmountable obstacle 
to collection. No; it Is the opinion of the author that such a plan would ac- 
complish nothing and would prove disastrous in the end. 

11. '• Recommendations should be made regarding any changes In laws or 
practices of the bureau or of the settlers which the investigator believes should 
be carrietl out." 

It is recommended that future openings of public lands under irrigation proj- 
ects be made not later than August 1 of the year next previous to the year in 
which water will be available for irrigation to give time for leveling and pre- 
paring during the fall a considerable part of the land for the next year's seed- 
ing. The settler should be required to plow and prepare during, the year In 
which filing is made 50 per cent more of the unit for crop the following year, 
thus practically Insuring a good crop the first year. Such requirement would 
be particularly desirable in case funds had been advanceil by the Government 
for improving the unit. 

Laws should be enacted by all arid-land States providing for annual appor- 
tionment of benefits according to the earning power of the land. Assessments 
should be made and collections enforced by the district boards. The Bureau of 
Reclamation shoul<l foster such legislation. 

The reclamation law now provides for the fixing of different construction 
charges against different classes of land. The theory is correct, but Its applica- 
tion is unworkable. No soil expert or agriculturist has sufficient knowledge 
and acumen to forecast the ability of lands to produce crops or the relative 
value of such crops as may be adapted to lands of different character. At 
Willwood an attempt has been made to do this and to equalize burdens by 
graduating construction charges between $69 and $125 per acre. This plan 
is sure to result in requests being made by the settlers with high-priced water 
rights for adjustments downward when their lands fail to produce propor- 
tionately greater crops than Is produced on the lands having the lighter 
charge. Their requests will he supportetl by data giving comparative yields and 
values. This condition could be avoided if all irrigation States would enact 
legislation similar to the Wright Act of California, which provides for the 
annual apportionment of benefits. Another important feature of this act is its 
provision for the assessment of benefits against towns within the district so 
that the burden of development may be borne equitably by all classes of industry 
served. 

When new projects are proposed for construction b.\' Government funds 
lands should be classified as to suitability for Irrigation and agriculture and 
should be appraised at their actual value without reference to irrigation from 
Government works.   Appraisals made on projects now under construction did 
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not conform strictly to this rule because differences in soil and topography 
make wide variations In the value of land under Irrigation, but have little 
effect on its value for grazing purposes, and an attempt was made to partially 
adjust this difference In api)raisal values. Another reason for not following 
closely such a rule was the uncertainty of whether construction charges would 
be based on the ability of tlie land to produce. If apportionments of benefits 
were made annually by the district the variation between land values would be 
miuiniized and would result in a great saving in first cost of land to the 
Mttler. It would iK-rmit the adjustment of errors previously made and would 
avert controversies with excess landowTiers brought about by cliantr<>.s in 
Irrigable area when final surveys were made. 

Farm-unit sulxUvlsions and irrlgable-area surveys should be made and farm- 
unit plats prepared well in advance of public notice that water Is ready for 
delivery. Many rtlfliculties would be avoided and much confusion prevented If 
such practices were followed. 
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Typical settlers icith more than 50 per cent of place farmed in 1928 

Assets 
at 

time 
of 

filing 

Irri- 
gable 
area, 
acres 

Cropped 
area, 
1928 

Cropped 
area, 
1929 

Gross 
re- 

turns, 
1928 

Per 
acre 
crop 

value, 
1928 

Value of- Capi- 
tal re- 
quire- 
ment 

Bor- 
rowed 
money 

Inter- 
est 

Name 
Build- 
Ings 

Equip- 
ment 

rijte, 
per 
cent 

H. A. Calvin  $0,600 
5. MO 

(0 
5,955 
2,250 
3,070 
2,475 
3,300 
6,185 
3,435 
8,025 
4,605 

75 
71 
81 
79 
78 
69 
60 
82 

?7 
70 
59 

65 
39 
60 
76 
74 
69 
60 
55 
50 
60 
70 
59 

75 
71 
71 
76 
78 
69 
60 
82 
79 
77 
70 
59 

$1,910 
339 
362 

1,094 
1,308 

571 
270 
760 
160 
310 
874 
743 

$30.80 
8.70 
7.25 

14.40 
17.70 
10.40 
5.40 

13.80 
3.20 
5.16 

li50 
12.60 

$1,200 
67P 

1,000 
805 
206 
510 
330 

1,078 
12.^ 
8.36 
400 
985 

$1,500 
1,070 

750 
1,500 

800 
2,500 

460 
1,600 
1,350 

250 
1,250 
1,250 

A. L. rarnveau,.-. 
Al. Chrislopherson 
J. H. Uiggins  
h. R. HieRins  
0. W. DuKan  
Q. A. Ro>-al  
J. W. Rimbey  

$1,966 
1,775 
1,700 
1,900 
1,550 
2,650 

40O 
2,900 

750 
400 

3,000 

$800 
800 
600 
300 
800 
goo 

1,000 

10 
10 
10 
10 
10 
10 
10 

H. L. Palt«rson... 
N. A. Reed  
A. E. Reed  

566 
1,200 

600 

6 
10 
10 

Total - 
Average  

54,020 
4,.9U 

880 
73 

717 
60 

867 
72 

8,701 
725 12.13' 

8,145 
679 

13,970   18,925 
1,184     1. 575 

7,300 
608  16 

> Eictiange entry; assets not required. 
> Borrowed from relatives. 

OWYHKE  PROJECT,  OREGON-IDAHO 

(By A. C. Cooley, Senior Agriculturist, Department of Agriculture, in eliarge 
of demonstrations on reclamation projects; Rliea Luper, State Engineer 
of Oregon; Prof. VV. L. Powers, Cliief of Soils, Oregon State College; and 
L. R. Breithaupt. Extension Economist. Oregon State College.) 

INTBODUCnoN 

An economic survey of reclamation was conducted during the summer by 
the Bureau of Reclamation. It included several Federal and private irrigation 
projects. The Federal projects surveyed were those under construction where 
the estimated cost .seemed excessive and tliose upon wliich the agricultural 
and economic conditions were unsatisfactory. The private projects included 
were some that were in financial difficulty and were asking aid of the Govern- 
ment. 

The Owyhee project now belnj.: Imilt at an estimated cost of approximatel.v 
$18,000,000 was included in the study at the request of the Sccretiry of 
Interior because of its seemingly higii cost and liecause the Indian Service has 
a plan to construct a dam on the headwaters of the Owyliee River wliich 
would impound sufficient water to i)rovide for the development of 25,000 acres 
of land on the Western Shoslione Indian Reservation in Dnclc Valley. 

The committee selected to make the investigation consisted of A. C. Cooley, 
senior agriculturist of the United Slates Department of Agric\ilture, Dr. W. L. 
Powers, chief of soils, Oregon State College; Rhea Luper, State engineer of 
Oregon, and L. R. Creithnupt. extension economist, Oregon State College. 

The work of tlie committee was confined- largely to a study of the lix'al 
conditions and reports bearing upon the situation. The soil reports by Stray- 
horn, Ha.vden. and Johnson were checked and the water-supply data reviewed. 

Local farmers and business men were interviewed with reference to the 
present agricultural and economic conditions. Inquiry was made into the 
opportunities that the project would offer to new settlers for success and thus 
insure to the Government the return of its investment. 

In reviewing the feasibility report made in 1925 the committee finds the 
conditions set forth in that report to be still very representative of the present 
conditions. Therefore this report will not attempt to cover the same material 
again in such detail. It concurs in general with the conclusions reached 
and recommendations made. 

A .seiMirate report was made on Duck Valley. 
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CONCLUSIONS OF  THE ECONOMIO 8UBVEY i 

1. The committee, after checl;:ng (luefully the feasibility report of tho 
Owyhee project made iu 1925 and other data, finds uo changes in the agricul- 
tural and economic situation of sufficient importance to justify changing the 
general conclusions and rcconunendatious of that report. In the main the com- 
mittee concurs in the previous report. 

2. The project has been reduced from un estimated area of 139,500 acres 
to 111,000 acres plus supplemental water for about 13,000 acres under the 
Owyhee ditch. Besides the Owyhee ditch lands awiroximateiy 41,000 acres 
are now under cultivation. The lands are fertile and among the best to be 
found in the Snake River Valley. They have an elevation of 2.200 to 2,500 
feet, with an annual average precipitation of 8 to 10 inches. The growing 
season between killing frosts averages between 140 to 160 days. 

3. Building of the project will bring relief in reduction of water charges 
to about COO farmers who are now dependent upon water pumi)ed from the 
Snake River with exi)erisive electric power. Without this relief tliey must 
eventually fail. It will also make available for settlement about 70,000 acres' 
of highly productive new land and would in.sure more permanency and pros- 
perity to several small cities locatetl within the confines of the project. 

4. During the 39-year iieriod of 1890 to 1928 run-off records are available 
for 29 years. An analysis of these records of the water supply shows a 
probable shortage in farm delivery of 25 per cent in the year 1924 and 60 
per cent in the year 3926, with a possible shortage of three other years, none of 
which would have reached the proportions indicated for 1920. 

5. An annual depletion of 30,(MX> acre-feet has been allowed, which will 
provide for probable development in Duck Valley, Jordan Valley, and smaller 
divisions. 

6. The total estimated cost of the project is $18,000,000. Of this, $300,000 
is allocated to the Owyhee Ditch Co., and developed pump land.s are given 
an allowance of $15 an acre because of constructed distribution systems. It 
is recommended that an equitable adjustment in construction cost should be 
made between first and second class lands, based upon a detail soil survey and 
classification. 

7. The new lands included in the Owyhee have fair to good natural drain- 
age and are generally free from harmful alkali accumulation. Tho sum of 
about $10 per acre for land not yet drained has been included in cost esti- 
mates. Whore drains constructed by any of the district of the project at 
their own cost may be utilized, either a.s outlets for the proiwsed drainage 
of higher lands or as any part of the drainage system of the entire project, 
as drainage investigatitons may disclose, an equitable adjustment .should he 
made with said districts in the coiistniction cost charged against their lands 
for said drains. 

8. The average duty of water is estimated at Z% acre-feet per acre deliv- 
ered to the farm head gate. The project is designed to deliver by gravity, 
not including reu.se, 3.22 acre-feet per acre to lOO.OOf) jicres and the .same amount 
b.v pumping to 11,000 acres. An additional 21,000 acre-feet is also provided 
for (he Owyhee Ditch Co. The balance must be supplied from recovered water 
and further pumping. 

9. The lands of the project under good management are capable of pro- 
ducing high yields. The most successful farming enterprises will be built 
around the livestock industries, with some income from cash crops. Dairying 
should be the main livestock enterprise, with small flocks of sheej), swine, and 
poultr.v as secondary enterprises, 

10. Surplus power from proximate Government power plants should be fur- 
nisliofl to the settlers upon punii)ing districts of the pro.lect ns a measure of 
relief fnim the present prohibitive commercial power rates now being paid. 
Sui-pUis power from Government power plants i.s inadequate for the deeds of 
these pumping units; therefore, development of power at the Owyhee Dam for 
such purpose is urgently recommended. 

11. Factors which should encourage development are good soil, desirable 
climate, well-settled communities, good highways, good railroad transportation, 
all of which are found on the Owyhee project. The seemingl.v high cost for 
construction and the availability of improved lands in other sections may bo 
retarding factors in the settlement of the project. 

12. Settlers .should be selected carefully with reference to exixirience, capital, 
and other desirable characteristics.   A thousand or more settlers will be re- 
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quired to fully settle the project. Generally, the settler, to be successful, should 
have $5,000 or more in cash or its equivalent in livestock and equipment. 
Prompt settlement of the project is necessary to its success and will be greatly 
aided by the cooperation of all State settlement agencies, which is assured. 

13. Trained agricultural advisors will be needed and ehould be provided for 
the assistance of the settlers. 

14'. Economic conditions have improved since the last report was made. 
Bankers and business men report collections much better, and the county 
records show an improvement in the percentage of taxes paid. Mortgages, 
however, are still found on a large jwrtion of the improved farms. 

15. General taxes will range from $2 to $3 i)er acre on Improved land, with 
an average of approximately $2.50 per acre. 

16. The principal crops are alfalfa, red clover, pasture, corn, potatoes, and 
the small graia.s. It is Imiwrtant to the success of the project that a very 
high percentage of the total acreage shall be devoted to these crops, although 
apples, prunes, and some truck crops are grown commercially. 

17. The average, yields on class 1 land are: Alfalfa, 4^; tons; clover seed, 
4 bushels; wheat, 40 bushels; barley, 40 bushels; corn, 50 bushels; potatoes, 
125 hundredweight. Yields on class 2 lands are estimated at 75 per cent of 
the above. • 

18. Gro.ss value of crops produced on class 1 land under good management is 
estimated at $45 per acre and on second class at $35 per acre, with an average 
of about $40 per acre for the project. 

19. Contracts with the landowners requiring the sale of surplus lands at the 
appraised value of from $5 to $15 per acre for irrigable land and at from $1 
to $2 per acre for nonirrigable land have been made, with a further provision 
that on resale one-half of the increase in price shall be paid to the Government 
to apply on the construction cost. The disposal of lands in accordance with 
this appraisal should be strictly adhered to and is one of the mo.st Important 
factors in the success of the project. 

20. Distance from markets makes it important that farm products be con- 
verted into concentrated form. 

21. Some agency should be flnancetl and empowered to acquire title to land 
through purchase of tax certificates and authorized to place new settlers 
thereon. 

22. Operation of the project should be turned over to the water users as soon 
as practicable. 

23. The pro;<»c^- was originally recommended for construction on a basis that 
the cost would t* returned to the Government by annual payment of 5 per cent 
of the gross acre income. We, therefore, recommend that legislation be 
reenacted to this end. 

Should Congress not see fit to so authorize as an alternative recommendation, 
it is urged that public notice be deferred until the project is completed, and 
during construction water be furnished under the provisions of the extension 
act and upon a rental basis. Public notice when given should provide for care- 
fully graduated payments so that those required during the first 20 years shajl 
be based upon the then present state of development of the project. 

24. It is also recoinmendcd that the construction of the distribution system to 
any unit of the project whose lands may be heavily encumbered by bond and 
warrant indebtedness as to make the payment of construction charges in addi- 
tion to the full-bonded and warrant Indebtedness impossible be deferred until 
a satisfactory compromise settlement is made between the districts in such units 
and their bond and warrant holders which will insure the solvency of such 
district. 

LAND CLASSIFICATION AND STJBVBT 

In making the soil survey and classification blue-line topographic sheets show- 
ing streams and other landmarks are used. Maps used for new lands were 
on a scale of 2 inches to the mile and on pump lands 4 inches to the mile, except 
for the Gem district, where the field sheets are 1,000 feet to the inch. The land 
included within the boundary of the project was classified into one of six 
clas.ses, based upon quality of soil and subsoil, topography, drainage, relative 
freedom from alkali, and accessibility. The primary object in the classification 
•was to select acreage from the best soils suflScient to utilize the available water 
supply. 
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Cla»a 1 (irrigable).—This class represents the best agricultural land in the 
project, including productive soils with smooth topography and fair to good 
depth, free from harmful quantities of alkali, and with drainage conditions 
such that productivity Is not likely to be limited appreciably by seepage. The 
beet land in the Gem ijnit In the native condition (supports the growth of shad- 
scale and sage and is not regarded to be fully as high in quality as the smooth, 
black sage land. 

Class 2 (inHyable).—In this class is included productive areas which have, by 
reason of less fertile soil, rougher topography or less perfect natural drainage 
conditions or remote location or moderate depth or a combination of mon- tlian 
one of these conditions less agricultural value than class 1. Much of the class 2 
land is of the same soil type as class 1 yet the cost of clearing and fitting for 
irrigation and more detailed attention required in handling this land under 
irrigation make it less desirable than class 1. Thf cost of fitting class 2 laud 
for irrigation so that it will be nearly equal in productiveness to class 1 land 
is estimated at $20 to $2S an acre more than the cost of preparing class 1 area. 
Class 2 land includes areas with tighter subsoil, lighter color, or sandier surface 
soils, and some areas that are slightly alkaline. Three days spent in the field 
reviewing the soil classification map led to the impres.sion that a number of 
small areas affected by alkali had not beej) excluded. The total area of these 
may be 1,000 to 2,000 acres in thei Idaho division and perhaps 1,000 acres in 
the Oregon division. It is understood that drained land formerly waterlogged 
near Homedale and sagebrush land near Ontario is available to offset such 
exclusions as may be found desirable by a detailed survey. Any areas where 
greasewood forms a considerable portion of the native vegetation are unde- 
sirable. These olijectlonable anas are largely found in the vicinity of the 
Oregon-Idaho State line. 

NONIRBIG.^BLE I.AN'DS 

Nonlrrigable lands Include all lands where the conditions with regard to 
topography, soil, drainage, or reaction are such that the land is not suited to 
continued crop production under irrigation. Slopes above 10 to 12 per cent 
are excluded. The soil tji^s included in the project have been described in 
detail in previous reports. The areas of these classes of land are approxi- 
mately Hs follows: Class 1. 62,819; class 2. 48,181. 

DRAINAGE 

It Is difBcult to estimate or foresee the future drainage requirement of an 
irrigation project. Based on the experience with similar irrigated lands adja- 
cent and developed land within the Owyhee project, some need for drainage 
is anticipated to control seepage and to prevent accumulation of alkali in the 
lower areas. It is felt that at least .$10 an acre should lie included in estimates 
and should he made available promptly to meet drainage needs as they arise. 
Drainage has been provided for about two-thirds of the area at present "affected 
by seepage in the Gem district, and the condition there has been greatly im- 
proved. It can be expected that the new lands in this unit will require drainage 
following a few years of irrigation. Throughout the project low areas may 
come to require drainage outlets and some area of fairly level land having 
imperfect drainage in the subsoil due to compact or calcareous layers may be 
exi)ected to require drainage following a general iriigation of new lauds. The 
drainage condition on this unit has been covered in some detail in previous 
reports. 

BOIL   FEKTILITY 

Soil types group(^d in the irrigable classes of land have been descril)ed in the 
report by Strahorn et al. Chemical analyses were included in the soils .section 
of the Whistler report. These and subsequent studies show that the soil is a 
sedimentary material of volcanic origin. The average texture is of the order 
•of very fine sandy loam, with a usable water capacity of about 1% acre-inclies 
per acre-foot and a soil depth of 30 to GO inches. The chemical analyses indi- 
cate "excellent amounts of potash and of phosphorus." The supply of soil 
nitrogen and organic mat It r is; fair for arid 'oil inid tends to iverea-se under 
irrigation where a crop rotation including legumes is employed. 
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Crop rotation is of first importance for maintaining good fertility and water 
capacity in irrigation farming. Growing beans in an irrigatwl rotation-—namely, 
barley, clover, beans—at the Oregon Experiment Station for a 15-year period 
has built up the bean yield from 11.07 bushels to 30.66 bushels an acre, while 
with continuous cropping the yield declined to 4.85 bushels. The return jjer 
acre-inch was increa.sed from $3.02 to $11.20 by the rotation, and with 10 tons 
manure adde<l each rotation the return an acre-inch was increased to $17.22. 

The net profit per acre continuous cropping was $9.06, with rotation, $33.88; 
and with rotation and manure, $51.66. The water requirement per pound dry 
matter was 3,579, 2,245, and 1,492, re.spectively, or was cut in two by rotation 
and manure. One-crop farmers all want water at ouce, whereas crop rotation 
permits distribution in time of u.se; rotation makes possible a diversity of crops 
with steady output; affords distribution of labor; helps eradicate weeds, avoid 
Insect pests and plant diseases. Crop rotation is of primary importance in in- 
creasing the eflJciency and net return per unit of irrigation water. Settlers 
should be urged and educated to practice modern crop rotation with one or more 
legumes included. 

DUTY   OF   WATEK 

The duty of water delivery to farms for Owyhee project has been previously 
estimated at 3.22 acre-feet with such additional water as may be recovered for 
reuse. It is understood that this is based on use records of Boise project for 
the past decade. The committee feels that a duty of 3.5 acre-feet delivered to 
the farm unit will be needed, and estimates that with this quantity delivered, 
additional water may be recovered by drainage pumping and pick up for reuse, 
if needed. In case It is ultimately found practicable to u.se less than the above 
amount some pumping may be discontinued or additional arid land included. It 
Is believed that some of the water supply should ultimately come from drainage 
pumps. 

Fortier' has recently summarized data from studies by Bark and others rela- 
tive to water requirement, field-plat experiments, and use records for lower 
Snake Valley for staple crops. Alfalfa was found to have a net water require- 
ment of about 7 inches per ton, or 2.45 feet for a 4-ton crop, adding 30 per cent 
for farm loss gives 3.19 feet required for farm delivery for this yield of alfalfa. 
Experiments on 108 alfalfa fields in southern Idaho used an average of 2.9 feet 
and produced an average of 4.37 tons. He concludes 2.75 feet is the economic 
duty. Cost increases directly with quantity u-setl while yields are subject to 
the law of diminishing returns. 

Wheat based on 41 water requirement trial.s was found to need 1.75 feet for 
a 35-bushel crop, and this was held to be a suitable amount. 

Potatoes in southern Idaho trials used more than 1% and less than 2V4 'eet 
gave an average yield of 251 bushels. 

Apples in 10 trials showed an average use of 2.20 feet including 0.42 foot 
effective rain. 

Under good conditions the net water requirement in Oregon trials has been 
of the order of 6 inches per ton, alfalfa: 4 inches per 100 bushels, potatoes; and 
2% to 3 bushels wheat for 1 acre-inch. Gross use on pumping projects in- 
cluded in Owyhee project indicates a net use of from 3 to over 4 acre-feet. 

An economic weighted duty for Owyhee project is estimated to be as follows: 

Weighted economiv duty 

Per cent of 
acre 

Acre-lnchei 
an acre 

Meadows, 5 tons by 7 inches or 35 inche.'!, plus 30 per cent farm loss, 45.5 Inches... 0.60 
.40 

27.3 
14.0 

Weighted acre-inches an acre                                                     -- - 41.3 

I Fortier, S., Irrigation Requirements of the Arid and Semiarid Lands of tbe Columbia 
Diver Basin. U. S. D. A. Tech. Bui.    (In press.) 

102406—30 -19 
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An ultimate economic weighted farm duty of 42 inches will, it is believed, be 
found adequate. Above this, other things will be the limiting factors—as fer- 
tility, skill, and economy of tlie irrigator, etc. 

Fortier says: " Measured in money invested for the betterment of the Irri- 
gated farming, the difference between a field poorly prepared and one well 
prepared would not exceed on an average .$12 per acre. Interest on the cost 
of this permanent imi>rovenient would he less than $1 a .vear, and at least six 
substantial benefits would be derived from it. These are (1) larger yields of 
crops, (2) better quality of crop, (3) reduction in waste of water, (4) saving 
time and labor in irrigating, (5) keeping the soil productive, and (6) enhancing 
the value of the farm." 

WATER-SUPPLY  STUDY  OP OWYHEE PROJECT 

Sou-roe.—^The water supply for the irrigation of land in the Owyhee project 
is direct flow from Owyhee River and storage to be provided by the construc- 
tion of the Owyhee Dam. 

Water rights.—Water rights for the Owyhee project are based upon the 
following: 

Appli- 
cation 
No. 

Permit 
No. Date priority Quantity Purpose 

R-699... /Feb. 14,1916 
\Aug. 19,1924 
 do  

100,000 acre-feet         llrrlgstion, power, and domestic. 600.000 acre-feet  
11709 220,000 second-feet       .   Do. 

Prior right.—The right to the use of water from Owyhee River and tribu- 
taries in Oregon has been adjudicated. The light to the use of water above 
the Owyhee Reservoir in Oregon, with the exception of the .Jordan Valley 
Irrigation district, will have no effect upon the quantity available for use In 
the Owyhee project. The right to the use of water from Owyhee River below 
the Owyhee Dam will have no effect uixin the available supply, as practically 
all of the lands are to be ser\'ed with water from the Owyhee Reservoir. 

Duck Vdlleij project.—Tliere Is a possibility of irrigating several thousand 
acres of land in the Duck Valley Indian Re.~:ervation, located in Nevada, with 
water diverted from Owyhee River near Owyhee, Nev., supplemented by storage. 

The available records of Owyhee River near Owyhee, Nev., are as follows: 

Year Run off In 
acre-feet 

Percentage 
of flow of 
Owyhee 
River at 

dam 

Year Run off in 
acre-feet 

Percental^ 
of flow of 
Owyhee 
River at 

dam 

1914 118,000 
114,000 
111.000 
45,200 

Per ant 
12 
18.3 
12 
10.4 

1 

1824           39,600 
96,000 
30,100 

Percent 
14.4 

1916 1925      15. S 
1922                1926  7.4 
1923..  

It is assumed herein that for the Irrigation of additional lands in Duck 
Valley and Jordan Valley irrigation district will deplete the flow of water in 
Owyhee River annually by an amount of .30.000 acre feet. 

\Reciirds.—Records of the flow of water in Owyhee Kiver secured at a station 
located above its mouth, including the quantity diverted in the Owyhee ditch, 
is a follows: 
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Year ending 
September— 

Run 0(1, 
acre feet Remarks 

1890              952,000 
944.000 

2,300,000 
1.620,000 

249, COO 

Mar, 28 to Sept. 30, Inclusive.   No records on canal. 
No records on canal. 

Do. 
1890-91  
1891-92 
IS92-93  Do. 
1893-94.    .       .    . Three months records, October to December, 1923, inclusive. 
1894-95 
1895-9*1 701,000 

(') 
1,110,000 

392,000 
1,020,000 
1,320,000 

345,000 
1,190, 000 
1, 390,000 
1.070,000 
1, 245, 000 

.')94, 300 
978, 800 
31.S, 900 
859,300 

(') 
109, 700 
939,900 
919, 800 
412,000 
274,000 
606,200 
407, 800 
8.57, 200 
864, 300 
482,500 

189fi-1903   
1903-04  
1904-05  
1905-fti  
1906-07 Do. 
1907-08  Do. 
1908-09. Do. 
1909-10...-  Do. 
1910-11   No records on canal.  November and December, estimated. 
1911-12   
1912-13 .  - December, January, and February, estimated. 
1913-14 December and January, estimat.ed. 
1914-15      December and February, partlv estimated; January, estimated. 
1915-16..  
1917-1919  
1920    . Mar 8 to September, 1920, inclusive, run-off appears to be above averaRfi 
1821    Mar. 8 to Sept. 30, iiiciu.sive. 
1921-22          1021, DeceniFier, partly estimated; January and February, estimated. 
1922-23  
1923-24       December and February, partly estimated; January, estimated. 
1924-25  
1925-26      January, partly estimated. 
192B-27...-  
1927-28    .        -    .. Accuracy tjuestioned. 
1928-29 (May 11).. Records  cover  months  of  October, November,  February,  l92U-]92ft. 

April, May (l-ll); no records for December and January. 

> No records. 

Duty of water.—The following table shows the adapted use of water for the 
lands In the Owyhee project, exclusive of the Owyhee ditch. This use Is the 
same as used in the Debler report. 

Month 
Delivery in 
per cent of 

annual 

Delivery in 
acre-feet 

' per acre 

Canal loss 
in per cent 
atdiversion 

Diversion 
in acre-feet 

per acre 

April   5 
19 
22 
25 
20 

S 
1 

100 

0.15 
.62 
.70 
.80 
.05 
.25 
.05 

0) 

50 
30 
28 
25 
27 
35 
45 

100 

0 30 
May  89 

97 
July  1 07 

90 
September    . 38 
October  .09 
November-March ,.     . .         ,     . 15 

Total  4 75 

' Stocli water. 

Total water reqmrvments.—The following table shows the total quantity of 
water that will be required to meet the demands of the lands to be served in 
the Owyhee project, including the quantity that will be required to satisfy pos- 
sible development in the Duclt Valley project and Jordon Valley irrigation dis- 
trict. This quantity is the same as use<l in Debler'a study except for the 
upstream depletion. 

Upstream depletion: 30,000 acre-feet annually distributed eqwally to April, 
May, and June. 

Owyhee Ditch: 13,650 acres receives 3 acre-feet per acre direct tlow and 
21,000 acre-feet from storage. 

Project land: 100,000 acres served by gravity with demand of 4.75-acre-feet 
per acre. 
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[Units, I.OOO acre-feet] 

Month Upstream 
depletion 

Owybee 
ditch 

Pro)ect grav- 
ity lands 

Total 
demands 

November-March  16.0 
30.0 
89.0 
97.0 

107.0 
90.0 
3&0 
9.0 

15.0 
April       .   ..                10.0 

10.0 
10 0 

4.6 
12.0 
13.1 
14.4 
12L2 
5.1 
1.2 

44 0 
May  111.0 
-limp         ,..,.., 130.1 
July  121.4 
Ailgimt                    ., ,                    ..   .   j . , 102.2 

43.1 
October                          .           .,        - 10 2 

Total  30.0 62.0 475.0 SS7 0 

Critical period.—From the above it is evident that the critical period began 
with 1922. 

Area and capacity tahle 

Elevation 

2,590. 
2,600. 
2,810 
2,620 
2,630. 

5,620 
6,516 
7,289 
8,024 
8,745 

Capacity 

• 0 
60,680 

129,700 
206,265 
290,110 

Elevation 

2,640. 
2,650. 
2,660. 
2,670. 

Area 

9,600 
10,613 
11.672 
12,750 

Capacity 

381,835 
482,900 
594,325 

'71^000 

> Dead storage level. 
' Top of storage. 

Estimated reserve losses {same as used bj/ Debler) 

January- 
February 
March.— 
April  
May  
June  
July  

Evapo- 
ration in 

feet 

0.05 
.10 
.20 
.30 
.40 
.45 
.60 

Seepage 
in feet 

0.25 
.25 
.25 

Total 

0.30 
.35 
.46 
.30 
.40 
.45 
.60 

August  
September. 
October  
November. 
December.. 

Total 

Evapo- 
ration In 

feet 

0.46 
.30 
.25 
.15 
.10 

.326 

Seepage 
in feet 

0.25 
.25 

1.25 

Total 

0.45 
.30 
.25 
.40 
.35 

4. SO 

Owyhee reservoir operation.—A detailed study of the operation of the Owyhee 
reservoir from 1922 to 1929, inclusive, is shown in the following table: 

Owyhee Reservoir operation 

Year and month 

Owybee 
Hlver 

flow, in- 
cluding 
Owyhee 
Ditch 

diversion 

Diversion 
demands 

RMervoir 
drafts 

Reservoir 
losses 

Reservoir 
draft, plus 
reservoir 

losses 

Btoranon 
band at 
end of 
month 

1922 
May             —      71&0 
June   
July  

88.1 
16.0 
9.6 
8.7 

10.2 

120 0 
121.4 
102 2 
43.1 
ia2 

31.0 
106.4 
01.6 
34.4 
0 

5.6 
&9 
5.0 
3.0 
25 

37.4 
111.3 
97.6 
37.4 
25 

678. S 
687.3 
4«9.7 

SeDlembcr     -—.. ........ 432.3 
429.8 

Total 132 8 390.9 284.3 21.9 2S6.2 ==^ 
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Owyhee Reservoir operation—Continued 

Year and month 

Owyhee 
River 

flow, in- 
cluding 
Owyhee 
Ditch 

diversion 

Diversion 
demands 

Reservoir 
drafts 

Reservoir 
losses 

Reservoir 
draft, plus 
reservoir 

losses 

Storage on 
band at 
end of 
month 

1922-23 
80.2 

148.0 
62.4 
88.7 
21.7 
9.2 

11.9 
14.2 

15.0 
44.0 

UI.O 
120.0 
121.4 
102.2 
43.1 
10.2 

0 
0 

48.6 
31.3 
99.7 
93.0 
31.2 

19.1 
3.3 
4.6 
4.6 
5.0 
4.1 
2.6 
2.2 

19,1 
3,3 

53,1 
Zfi.il 

104,7 
97,1 
33,8 
2,1 

475. S 
April  676 9 
jfty::::..:::.;.:::.:.:._::: 623 » 
Jane  487 6 
July   382,9 
Anpiitt 285 8 

252 0 
October  253 0 

Total  436.3 566.9 303.8 45.3 349.1 

1923-24 
Novembor-March. . —  138.4 

67.7 
2S.9 
10.0 
6.4 
5.6 
6.2 
4.6 

l.VO 
44.0 

111.0 
120.0 
121.4 
102.2 
43.1 
10.2 

0 
0 

8.5.1 
110.0 
115.0 
96.6 
36.9 
5,6 

16.5 
2.8 
.3.7 
3.7 
3.5 
2.6 
1,9 
2.0 

16.6 
2.8 

88,8 
113,7 
118.5 
99.1 
38,8 
7,6 

360 S 
April    381 7 
Irfay  292 9 

179 2 
July                 60 7 

0 
September..      . _ .   0 
October   0 

Total  264.8 .^66.9 449. 2 36.6 4S5. S 

1924-25 
299.5 
163.4 
82. 1 
29.6 
8.9 
2.0 
8.0 

13.5 

15.0 
44.0 

III.O 
120.0 
121.4 
102.2 
43.1 
10.2 

12.8 
3.1 
3,8 
4.0 
3.7 
3.0 
2,7 
2.0 

12.8 
:i.l 

3Z- 
94,4 

116,2 
96.2 
37,3 
2.0 

271,7 
.\pril        388,0 
May-—  28.9 

90.4 
112.6 
93.2 
35.1 

365,3 
June  -  260 9 
July   144.7 
.August     -.          48 5 

11,2 
October .. ..          12,5 

Total   614.0 566.9 360. Ij 34.6 .394.7 

1925-28 
273.2 
69.4 
21.6 
8.9 
6.7 
6.6 
7.4 
3.1 

15.0 
44.0 

111.0 
120.0 
121.4 
102.2 
43.1 
10.2 

13.0 
2.6 
3.3 
3.2 
3.6 
2.6 
1.9 
2.0 

13.0 
2.6 

92.7 
114.3 
118,3 
98,1 
37,6 
9,1 

257.7 
April -  280.5 
May  89.4 

111.1 
114.7 
95.6 
36.7 
7.1 

187 8 
73.6 

July  0 
0 

September  0 
0 

Total  396.9 666.9 453.6 32. 1 485.7 

1926-27 
306.9 
284.6 
168.6 
61.8 
12.8 
10.0 
12.1 
27.0 

15.0 
44.0 

111.0 
120.0 
121.4 
102.2 
43.1 
10.2 

12.8 
3.0 
4.5 
5,0 
6,0 
4.1 
2.6 
2,2 

12.8 
3.0 
4,5 

63.2 
113.6 
96,3 
33,6 
2.2 

279.1 
April  516.7 
May  669 8 
JnnA                           .     , 68.2 

108.6 
92.2 
31.0 

506.« 
July  393.0 
August—   296,7 

263.1 
October  277.7 

Total  883.8 666.9 29ao 39.2 329.2 

1927-28 
676.3 
131.4 
89.0 
17.2 
8.1 
7.1 
8.6 
3.2 

IS.O 
44.0 

UI.O 
120.0 
121.4 
102.2 
43. J 
10.2 

716.0 
April  4.0 

6.1 
5.4 
5,5 
6,0 
2,7 
2.3 

4.0 
27,1 

108,2 
118,8 
100,1 
37,2 
9,3 

716.0 
.Vlay  22.0 

102.8 
113.3 
95. 1 
34.5 
7.0 

688.9 
680.7 

July  461.9 
361.8 
324. S 

October-  315.3 

Total  810.9 566.9 374.7 30.0 404.7 

1928-29 
231.0 
192.3 
166.0 

15.0 
44.0 

111.0 
120.0 
121.4 
102.2 
43.1 
10.2 

lao 
3.4 

able there v, 
in 1929 

513.3 
April    658.3 
May  

jtf 1928 rec< >rds are rell 
shortage 

June ._-   
July  ould be no 

September  
October  

> Records from May 1 to 11, inclusive. 
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The records show that the Owyhee Ditch Co. would in each year receive the 
quantity of water in acre-feet decreed to it, wliich would result in the shortages 
being charged to the project lands. The shortages as shown by the table of 
reservoir operations charged against the project lands are as follows: 

Year 

Shortage 
In iwr cent 
of average 
diversion 
demand 

Probable 
shortage In 
delivery to 

(arms 

1934  18 
40 

2S 
1928    . .                                                                   ... 60 

The serious ftliortage which occurred in 1926 was due to the dry cycle which 
begau in 1923 and extended to and included l!)2ft. The records of the flow of 
streams in the northwest do not disclose a similar cycle and tlie reoccurrence 
of a similar dry cycle is not probable. 

During the jieriod of 1S90 to 1928 for which run-off records are iivailable, 
some shnrtnge would have occurreil in not more than tlu'ee additional years. 
It is evident from the records that these shortages would liave been much less 
than tliat of 1926 and that comparatively the water supply will be sui)erior to 
that of mo.st similar projetits in the northwest. 

Estimated cost of project 

Owyhee ditch. 12.000 acres       §300,000 
Lands now under pump. 41,000 acres, at .$150 per acre     6,150, (XX) 
Lands now dry, 70,000 acres, at $105 per acre 11, 5,'»0, 000 

Total 18, 000,000 

The project, it will be noted, has been reduced since the previous report from 
a total area of l.SO.oOO acres to 12:1000 acres. These reductions are a result of 
more detailed land cla.^siHcation. There may still be modifications in the project 
plan which would effect changes in the estimated costs. 

BCONOiirO FACTORS 

It wins rather difficult to get accurate information on the amount of bonded 
niKl mortgaged indebtedness in tlie locality. The county records were not in a 
shape to furaisli this infomiatum without consideral)le work. County officials 
were unable to give the time necessary to comiiile the data desired, and the 
conniiittee had no one they could assign to it. In the Improved area the num- 
ber of mortgaged farms was variously estimated by bankers and others to be 
from CO to 75 per cent of all farni.s. It was estimated that al)out CO i)er cent of 
the farmers' total indel)tedncss was in long-time loans, 10 years or more. 10 per 
cent in intermediate loans, varying from 1 to 3 yeai"s, and 30 per cent in short- 
time indebtedness, such as .short-time notes, store bills, and other small 
obligations. 

A statement from tlie Federal Land Bank of Spokane, Wash., on loans made 
to farmers within the different pumping districts shows 86 loans made and 8 
foreclosures. The amount of the loans varied from $25 to .$100 per acre. The 
Indebtedness carried by tlie irrigation districts is shown by the table giving 
their per acre Indebtetlness and assessments. 
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Per acre indebtrdnegg and assegsmmlx of irriffation districts. 192S 

Indebtedne.ss A.ssessment 

District 
Fixed Current 

Operation 
and main- 

tenance 
Other 

Remarks 

Kingman Colony  $3.41 $1.10 

1.50 
1.00 

f    $5.10 
1      6.78 

7.58 
I        S.21 

10.00 
8. SO 
8.75 
7.00 

6.00 
8.74 

1 
1 

'"$3.'56' 

1.50 
1.28 

Rat« of assessment depends on lUt. 

Ontario-Nyssa 

Payette-Oregon slope  

Crystal  

49.00 

21.00 
21.00 
84.00 
63.33 

6.00 

5.18 

"'3.'58' 
76.00 

Bonds, $262,000. Ouarantee interest by 
State ot Oregon, $16,.'>00. All classes as 
fixed indebtedness bases on 5600 A. 

Snake River       
Slide  
Gem       7.50 

2.20 

Indebtedness  figured as of $1,000,000 on 
27,231 iicre.s. 

Owyhee Ditch Co. is based on $5 per acre 
for 10,000 acres. 

Owyhee Ditch Co  

Regarding conditions In the county witli respect to mortgage foreclosures, 
an attorney in JIallieur County for the State land board and the World War 
veterans' State-aid commission states that just prior to 1925, due to the gen- 
eral agricultural situations and a large number of banlj failures, farming 
conditions wore very much depressed, and that during tlie period from 1921 

-v to 1925 there wore a large number of foreclosures in this county by the State 
land board and by the Federal reserve bank and b.v a number of insurance 
companies which had large sums loaned, particularly the Union Central Life 
Co.. of Cincinnati. But about 1925 and 1926, he states, tlie poor loans were 
pretty well foreclosed, and since that time the foreclosures have been growing 
gradually less and less. He was of the opinion that this statement was true 
of all the companies or organizations which have money loaned in the county. 
iWthin the past year, he says, foreclosures have been very rare as compared 
to former years, partly due no doubt to the fact that farming conditions gen- 
erally Jiave improvetl and crops throughout the Snake liiver Valley have been 
ccmsistently good. 

Farmers, business men. and county oflicials are all of the opinion that the 
agricullural and economic conditions have improvetl very much since the 
feasibility report was made in 1925. As evidenc-e of this fact the bankers 
point to their increased bank deposits. The merchants claim collections are 
easier and bills more promptly paid, while the county officials state their 
delinquencies are less. On the other hand, an official of the Federal land bank 
states he has seen very little change since 1925. 

General taxes are not any higher than are found in other irrigated sections 
of the State. They will generally range from $2 to $3 per acre. The thing 
that is the most irksome and the greatest worry to farmers is the high cost 
of water. Water charges per acre run from .$2.20 on the land served by 
gravity to $10.50 an acre on the land under the pumping districts. Many 
farmers state that under present water charges failure Is inevital)le and are 
wondering if they can hold on until relief comes as a result of the Govern- 
ment building the project. There can be no question but what the fanner's 
burden under the pumping plants is heavier than he can bear and that he is 
gradually breaking under it. This is evident from his own story and is al.so 
reflected in the appearance of the farmsteads and the increasing number of 
tenant.s. Itellef for the farmers under the pumping plants at the earliest 
possible date is of the most urgent need. 
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Local credit, according to the banks, is sufficient to take care of the short- 
time loans. The Federal land bank has loaned in Malheur County $711,050, 
but is making few or no new loans duo to local conditions. The intermediate 
credit bank is loaning, through the Farmers' Cooperative Creamery, $150,000 on 
dairy cattle at 7 per cent. The local interest rate is 8 to 10 per cent on short- 
time paper. It is not a general practice of the local banks to make loans for 
I)ermanent improvements. There is need for more credit amortized on a long- 
time basis. 

SETTLEMENT 

The prompt settlement of the project is an important factor to its .success. 
Most of the factors that should make .settlement attractive, such as climate, 
good soil, established communities, good highways, and railway transportation, 
are all found on the Owyhee project. Much of tlie laud has been farmed long 
enough to demonstrate its ability to produce as well as the type of agriculture 
for which it is best adapted. It Is estimated that approximately 1,000 settlers 
will be needed to settle the 70,000 acres of new land that will be opened lor 
settlement. The size of the farm units will range from 40 to 80 acres, with 80 
acres as tlie more desirable unit and offering better chances for success. 

To settle 70,000 acres of land under present conditions is an entirely different 
task than it was 20 years ago. The willingness of those who might be Inter- 
ested in developing a new farm under pioneer conditions and to endure hard- 
ships is not as great now as in the homestead day.s. For this reason the oppor- 
tunities to succeed under more favorable conditions must be made attractive. 
It is important that settlers should be carefully selected with reference to expe- 
rience, capital, and other desirable characteristics. Not to do this would court 
trouble and failure. 

A settler should be properly financed and have had several years of farming 
experience, preferably under irrigation. It is appi-eciated to determine just who 
are going to succeed, and how much capital and experleni'e each should have 
is not an easy matter, but it is very evident from past experience that those 
who have liad experience and capital have made the most rapid and greatest 
progress. With reference to tlie capital a settler should have, the committee 
feels $5,000 in cash or its equivalent in livestock and equipment. Tills is little 
enough and his chances for success would be much better if he had more. To 
develop a farm to the stage of full production will require from $10,000 to 
$12,000. The day has passed when farmers are willing or sliould be asked to 
be satisfied with a low standard of living. The American standard of living on 
the farm should be equal to that in the city; to make it less so means to make 
it undesirable and unattractive. 

Tlie seeming high cost of water and the availability of Improved land at 
competing prices in neighboring sections will have their effect on the settlement 
of the project. These factors make it necessary, if reasonably prompt settlement 
is to be expected, that the opportunities for success be made as attractive as 
po.sslble. While construction cost is high, it is offset by low-priced laud and 
interest-free money over a long period of time. No large down payments will 
liave to be met, which is another inducement to settlers. 

I,AND   APPRAISAL 

The appraisal of all the new lands and the provision In the contract requiring 
landowners to sell at apprai.sed prices, and that on resale one-half of the 
increase in price shall go to the Government to apply ou construction costs is 
one of the best features ever written into a reclamation contract. If such a 
procedure had been followed on other projects many of their financial problems 
which developed following construction would have largely been eliminated. 
The appraisal feature of the Owyhee contract reduces to a minimum land 
speculation and the disposal of lands in the strictest accord with it can not be 
recommended too strongly. 

COOPERATION OK STATE AGENCIES 

The Oregon State Chamber of Commerce, local commercial clubs, and local 
organizations are all interested In the successful development of the Owyhee 
and Vale projects and assure their cooperation in the settlement of these pro- 
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Jects.   All report an increasing interest on the part of the prospective settlers 
in the Vale and Owyhee lands. 

As indicative of the Interest in settlement, a report of the progress being 
made in settling the Vale project, which is In the same locality as the Owyhee 
and will be opened next spring, Is herewith submitted: 

Vale project settlement report, July, 19Z9 
Acres 

Area to be settled 4,012 
Public land not entered      824 
Public land entered      504 
Private land sold      977 
Private laud to be Improved by owners      271 
Private land for sale 1,436 

A summary of the land sottleraont ilepnrtment of the Oregon State Chamber 
of Commerce is also submitted showhig its activities since July, 1923, to date, 
and its activities for the past 18 months. 

Summary of entire Mmpaign heffirminff July 1. lOZS-July. 1, 1919 

Total families located  3.815 
Total   investment $16, 089, 9.58. 50 
Total acreage purchased  131, 9.33 
Total cost  $105,000. 00 
Average cost per family  .1>30. 00 
Total  inqnirles received  99. 837 
Total pieces of literature sent out  270, 901 
Total letters mailed out  203,571 

Report for past IS months, ending Juty 1, 1929 

Number of inquiries received  20, 752 
Signed questionnaires returned  1.257 
Number stating they were coming to Oregon to locate  1.109 
•With specified capital investment of $S, 015, 873.00 
Iiettera mailed out  56,078 
Pieces of literature mailed out  43,690 
Callers at office  5, 561 
New settlers reported  693 
Investment $3,246, 041. 50 
Acreage -  145,009 

Land sales in the Gem irrigation district indicate also a movement in land. 
Out of 8,000 acres for sale, 7,000 acres of It have been sold. The price has 
ranged from $2.50 per acre to ,$50 per acre, 25 iier cent down and balance in 
installments beginning two years from date of sale, with interest on deferred 
payments of 6 per cent. 

AORICULTCBAL ADVISEBS 

Agricultural advisers are needed to assist the settlers and should be provided. 
Settlers need assistance at the start more than at any other time in worlcing out 
their farming systems. This is one of the oldest factors in the success o£ 
any settler. To be left to guess what Is best to do is not fair to him and cer- 
tainly depreciates the security in l)oth the settlers' and the Government's invest- 
ment. 

CUMATE 

The United States Department of Agriculture Weather Bureau records at 
Kingman, which is a few miles southeast of the center of the Owyhee project 
In the Kingman division at an elevation of 2,200 feet, indicate that the average 
annual precipitation Is 8 or 10 inehe.s, about one-third of which occurs during 
the growing season. The 12-year average annual mean temperature there is 
51.7°, with extreme temperature ranging from 108° above (July 26, 1928) to 35 
below zero (December 2."), 1924). 
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Tlie average growing sensoii between killing frosts is about 140 to 160 days, 
depending somewliat iii)oii location. 

Prevailing winds are northerly, varying in degree toward the east and west 
with location.   Wind velocity is moderate. 

LAND UTILIZATION 

It is assumed that about 10 per cent of the land will be used for purposes 
other than the productive crop area. The nonproductive area reported as 
Irrigated in the Wilder unit of the Uoiso project, where conditions appear quite 
siuiilar to what may lie expected on the class 1 lands of the Owyhee project, 
averaged about 9 per cent during the 3-year period, 192&-1928. 

It is also assumed that about 5 per cent of the laud will be used for fruits, 
vegetables, and specialty crops. The most important fruits are apples and 
prunes. The success of the project depends not upon the comparatively small 
area which will be utilized by specialists, liowever successful they may be, but 
upon the profitable utilization of the remaining 85 per cent of the land. 

Utiiisntion of lands in Wildrr (Uxtiwt.—Crop census data from the Wilder 
unit of the Boise project indicate that about 91 per cent of the grand total of 
irrigated land was in productive crops as an average for the period 1926 to 1928. 

Of the productively cropped land, approximately 37.7 per cent was in alfalfa, 
about 8 per cent in clover for bay and seed, about 8.3 per cent in pasture, 
S i>er cent in corn, 3."i.3 per cent in wheat, .5.3 per cent in barley, 1.8 per cent 
in oats and rye, 2.4 per cent in potatoes, 2.5 per cent in tree fruits, and le.ss 
than 1 per cent in vegetables and small fruit.s. 

Best crops for Owiihcc lands.—The crops tliat are likely to be most profiUible 
for general farming and livestock hu.sbandry on the Owyhee project are alfalfa, 
pasture, red clover, wheat and corn. Potatoes will be profitable for a few 
farmers who know how to handle the crop on a conservative basis. A small 
acreage of barley and .some oats may he grown, b\it these crops will generally 
be less profitable than wheat except under special circumstances. 

About 60 to C>5 per cent of the irrigated area, or 70 to 75 per cent of the 
land utilized for general farming, should he in alfalfa, clover, and pasture. 
Wheat, corn, and potatoes should be produced only in rotation with these 
crops, as the soil is not capalile of sustained production of nonlegumes. On 
this point we quote from tlie report of the local committee Owyhee project made 
in 1925: "Three acres of hay and forage crops to one acre of cash or specula- 
tive crops. We fix'l that this is about the proportion i>roi)er for this sectiou, 
as it has worked out satisfactorily under the present ditches." 

Comparative returns per acre for these crops on good lands, above cash 
Costs, allowing 30 cents an hour for man labor, are estimated in the annual 
report of the county agent at Mallieur County, based on about 300 farm 
records taken over a period of five years, and other data, made in 1925 as 
follows: Alfalfa, $9; clover hay and seed, .$27.15; pa.sture. .'iilO.,50; corn, .?3; 
wheat. )i!1.75; barley, minus .$10.25; oats, minus $13.25: and potatoes, $39. 

Crop and price conditions have changed slightly since 1925, but these figures 
are indicative of the be.st paying crops. Further information is contained In 
the following table which indicates that barley, oats, and rye return relatively 
low Income per acre compared to wheat, which costs about the same to produce. 
These results also favor wheat compared to com as a cash crop. 

Three-year average acre yields and values. Wilder district, Boise project, 
1926-1928 

Crop Yield tTnit value Acre value 

Alfalfa hay  
Clover hay  
Clover seed  
Pasture                        -  

 tODS-- 
 do—. 
  bushels.. 

3.30 
1.56 
3.80 

$8.01 
7.81 

13.69 
12.85 

.974 

.86 

.53 

.628 

.649 

.65 

$34.5.1 
12,22 
49.76 
17.37 

Whciit  
Indian corn   
Potatoes  

 bushels.. 
 do.— 
 do.... 
  do.... 

33.57 
31.71 

191 
3.'). 04 
3.924 
33.06 

32.60 
20.77 

102.28 
22 32 

Oats                                  . . do 21 85 
Rye                          do____ 13.71 

^^ 
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Probable crop yield* on Oioyhcc project.—Assumltis an average weighted 
delivery of 3.5 acre-feet to the farms develoiied, class 1 lands in soil-building 
crop rotations should produce average yields as follows: Alfalfa hay, 4.5 tons; 
pasture for 2 cows or 8 slieep, six montlis. red-clover seed, 4 bushels; wheat, 
40 bushels; corn, 50 bushels; and potatoes. 12.') hundreflweight. Sliould the 
project be developetl on the basis of 3.22 acre-feet delivered to the land, and 
should the average water sliortage equal the average shortage of tlie past six 
years, crop yields would average 15 to 20 per cent less. Second-class laud, 
because of topograjihy and soil conditions, are adapted to a narrower range of 
crops and are estimated to produce an average of about 25 per cent less than 
class 1 lands, except corn and alfalfa, which would be 5 to 25 per cent less. 

Alfalfa yields on Boixc project.—Ttie average yield of alfalfa hay on the Boise 
project during the 12-year period—191.") to li)2()—was 3.(1 tim.-i. An average of 
3.23 acre-feet of irrigation water was delivered to the farms from project works, 
and the average precipitation at Boise was 1.11 acre-feet, making a total of 4.34 
acre-feet of surface-ai)plied water, not including any water which may liave 
been available from other .sources. Thc-^e results, together with tliose obtained 
on the Wilder unit of the Boi.se project, substantiate the above estimates of 
probable yields on the Owyhee project in greater degree than crop reports 
obtained from the present developed lauds In the projt>ct. 

Uallieur County crop yields.—Some estimates of average crop yields in Slal- 
heur County are reported annually by the State statistician, but these data 
are not applicable l)ecause they are taken to represent the whole county, much 
of which differs very materially with respect to soil, elevation, and water 
supplj-. The county agricultural agent obtained data from 1920-1925 from irri- 
gated farms along the Snake River. The following Is quoteil from the liJ25 
annual report: 

In the light of statistical Information secured from lands in actual cultiva- 
tion over a period of six years. Imving due regard for the improvements which 
have Iteen effected or are being realized along crop-production lines, and re- 
membering l)ut without calctiiating the possibilities for greater improvements 
in the future, the following is s(>t out as reasonable yield exi)ectations for the 
crojjs which .should l)e grown on the better lands along the Snake River in 
the light of present Information : 

Table I.—Rca.sonablc average acre yield expectation from cropt 

Alfalfa hay tons  5 
Clover hay do  1V4 
Clover seed bushels  5 
Corn do  50 
Wheat do  40 
Barley do  40 
Oats do  50 
Potatoes hundrwl weight— 125 
Fruit   car.- i/4 

Pasture, 2 to 3 cattle or 8 to 10 sheep. 
It should be said, however, that these lands undoubtedly have received more 

irrigation water than tho.se of the lioise jiroject. The 1925 report on the Owy- 
hee project indicates an average of about 4.85 acre-feet gross for the pump 
lands, not including the Owyhee Ditch Co. Witli resiiect to red clover, it is 
necessary to say that some pests have appeared wliich may make It necessary 
to keep the stand for one year only instead of two years as formerly prac- 
ticed, which will likely retiuce the average aiunial yield. 

Oross returns per acre.—-In the 1925 reiK)rt average gross crop returns from 
the Owyhee project were estimated at $40. with class 1 lands yielding around 
$45 and class 2 lands around $35. With an average weighted delivery of 
3.5 acre-feet to the farms and provision for increasing this if needed, it seem.s 
probable that this average income may be realized. 

This is somewhat higher than is being obtained on the Boise project, or from 
the Wilder unit of that project, but on the other hand some improvement In 
crop practices is possit)le there. Such results arc not likely to i-esult, however, 
unless very good farming is done. 

Oross crop return-'* on lioisc project and Wilder unit.—The weighted aver- 
age value of crop production on the Wilder unit of the Boise project for the 
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S-year period 1926-1928 was $34.42.    In 1928 it was $36.03, compared to an 
average of $33.08 for the entire Boise project. 

The weighted average value per acre of crop production on tlie productive 
area, Wilder district of the Boise project, for the years 1919 to 1928, inclusive, 
was $40.70. The gross value of crops produced during the 8-year period was 
$13,189,230.77 from a gross acreage of 323,592.05 acres, or an average of 
40,445.20 acres of jiroduclively cropped land a year. 

Summaru of crop census results, Boise project, Wilder dlstrtci 

Year Acreage Total value Value per 
acre 

1919  41,100.24 
.SO, 841.08 
7,741.24 

41,642.67 
46,166.82 
41,039.00 
46,378.00 
48,083,00 

$3,073,900.77 
2,372.892.10 

207,917.04 
1,295,331.65 
1,653,972.21 
1,134,965.00 
1,817,70.3.00 
1,732,399.00 

$74.79 
1920  46.67 
1921  26.86 
1924  31.10 
1925  33.66 
1926  27.26 
1927  39.19 
1928     36.03 

Total  323,592.05 13,189. 230. 77 

LTVBSTOCK 

Dnirj'lng must be the principal livestock enterprise, with some farm flocks 
or sheep, some hogs, and poultry. Class 2 lands should be devote<l almost 
exclusively to dairying, as, because of topography, they are not suitable for 
general fanning in crop rotation with annual crops like clover and wheat. 
Difficulty will be experienced in .securing stands of such crops, and tlie yieltls 
will Ije relatively lower tlian of alfalfa and corn. 

Sheep are suitable livestock to combine with cnsli crop farming on class 1 
lands where the farmers will prefer to grow less alfalfa and more clover, 
wheat, corn, and potatoes. The topography of the class 1 lands is generally 
favorable for tlic production of such cash crops in rotations. It Is essential 
that the project be developed witliout greatly increasing tlie supply of alfalfa 
for cash sale, as there is generally a surplus on liand above the needs for winter- 
ing range sheep and cattle in this area. This means tlint dairying must be 
expanded rapidly, as tlie new lands, especially the class 2 lands, are brought 
Into cultivation. From the standpoint of maintaining fertility and balancing 
up the labor re<iuireraent of the farm, livestock are important also. 

Liifw/of'A- on the Itoisc project.—Some idea of the relative importance of the 
difTerent kinds of livestock which will probably be kept on the Owyhee project 
farms may be gained from livestock census data from tlie Boise project, 
where at the close of 1928 there were 17,938 dairy cattle, 1,408 other cattle, 
20,396 sheep, 23,313 hogs. 7,558 horses, and 204 mules. The number of fowls 
was 215,174 and l.S.5(i hives of bees were reported.    (Payette figures.) 

The trend on this iiroject is to increase the dairy industry, particularly on 
the lower grade lands and on lands where good pastures can be produced. 
Except on the best lands, cash croi>s are becoming less important. Car-lot 
shipments from Caldwell, which is In the center of the Boise project, show 
substantial decreases in wheat and potatoes and steady increase in dairy and 
poultry products during the years 1923. 1926, 1927, and 1928. 

Crvumery growth.—Growtli of the dairy industry in this section is shown 
by records of tlie cooperative creameries at Payette and Caldwell. The Pa.vette 
institution manufactured 200.440 pounds of butter In 1916, 656,146 iHiunds lu 
1920. 2..'>39,639 pouiwls in 1925, and 3,815,920 pounds in 1928. The CaldweU 
organization doubled its volume of business from 1926 to 1928, selling $1,27,- 
748.00 worth of butter, $31,831.53 worth of ice cream, and $15,804.52 worth 
of buttermilk powder in 1928. 

Farm orynnizaiion.—The permanent settlement and development of the 
Owyhee project depends in the last analysis uiwn the opportunity afforded 
there for farmers to support their families as well or better than they are 
able to do elsewhere. To make a forecast of the probable amount of money 
available for family exi)enses, after the operating and overhead exiwnses of 
the farm are paid, is always a difficult and painstaking task, even in a de- 
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veloped community where the number of indeflnite factors iire fewer than in 
this Instance. Treatment of this question should begin witli consideration of 
the standard of living on the farms. 

Farm-living stanAardH.—Numerous studies and reports on the amount of 
money needed by farm families for family expenses in additi<m to what is 
obtained from the farm have been made in recent years. A review of these 
data indicate that an average of about $1,200 in cash is necessary to maintain 
the average farm family on a modest standard. 

Recreation and social    $100 
Mi.scellaneous         50 

1,200 

Food  $250 
Clothing  300 
Household  200 
Health  and  in.surance  200 
Education  100 

In addition, the family should eventually be hou.sed in a desirable dwelling, 
•worth probably about $3,000. During the developing period, however, a more 
modest building could be used. Products from the garden and farm worth 
$300 a year would be used. 

The farm business.—With the foregoing estimates of probable yields on the 
different kinds of land—which, it must be said, are uncertain because the 
water supply at the farm for irrigating the croi>s as well as other factors that 
influence yields are not definitely known—it becomes neces.sary next to esti- 
mate the probable average unit prices of the principal products to be sold 
from the farms. 

Unit values.—In estimating the probable average unit vaule of the principal 
crops and livestock adapted to the Owyhee project, it is recognized that most 
of this land will not come into production for many years, and that the Gov- 
ernment will not have recovered construction costs until toward the close of the 
present century. All that can be done is to give consideration to past and pres- 
ent values and to such information as may be available for judging future 
trends. Lack of time has limited these considerations. The committee submits 
the following estimates for what they may be worth: 

Unit crop values 
Alfalfa hay ton.. $8. 00 
Clover seed, red bu.shel__ 12. 50 
Com do      . SlVi 
Wheat do... 
Barley , do  
Potatoes hundredweight. 

1.00 
.TO 

1.00 
Pasture, dairy cow, $2; ewe and lamb, 50 cents a month. 
Gross crop values.—Multiplying the average crop yield for each class of land 

by the average unit value gives the estimated gross value. 

Class 1 land 

Crop Yield Unit value 
Qross 

value per 
acre 

Alfalfa hay  4.5 tODJ  . »8.00 
12.50 

• •KH 
1.00 
.70 

1.00 

$38 00 
30.00 
43 75 

Wheat  40 btuhels   40 00 
40 bushels  

Potatoee -.-      12S bushels  125 00 

Pasture, 2 cows or 8 sheep, 6 months, $2 or 50 cents, $24. 

It should lie said that variations in gross Income per acre are certain to 
occur not only from year to year but also between the various grades and condi- 
tions of the classes of land and between farms according to the experience, 
ability, and financial situation of the operators. It Is impossible to state defi- 
nitely what the future trend of average prices may be or even to say whether 
average crop yields will increase or decrease. 
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Livestock voltien.—Dairy cows and sheep ore estimated to yield products 
whicli win sell as listed below. Records of tlie Payette Cooperative Creamery 
indicate a present average of about 200 pounds of butterfat per cow, but good 
dairymen will obtain a liigher average. 

Kind Product Unit value Gross 

Dairy cow 250 pounds butterfat 
Cenit 

42M 
10, 2S 

8 

$112.50 
10.00 

Pork  

Costs and ex/ienses.—In estimating proI)able costs and exijenses in crop pro- 
duction and operation of the farm busine.ss It is necessary again to anticipate 
future prices and situations. The following estimates ai-e as good as the com- 
mittee is able to malce in the very sliort time allotted to it: 

Operating costs and expenses per acre of crops 

Crop Man- 
hours 

Horse- 
hours 

Machine 
cipenses Seed Materials 

Insur- 
ance and 
storage 

Alfalfa hay  37 
35 
7 

50 
30 
80 

33 
30 
3 

57 
45 
87 

$2.50 
10.00 

.25 
3.00 
7.00 
4.00 

$0.50 
2.50 
2.00 
.50 

2.00 
16.00 

$0.50 
$1.00 

.25 

.60 
3.50 

IB. 00 

.60 

Com 1 00 
Wheat  1.00 

.SO 

Farm overhead exiiensc.—It is difficult to estimate tlie probable cost of farm 
overhead, but based on such data as the committee has secured it appears that 
ta.vcs may be from $2 to $3 an acre, with an average of about $2.50. 

Annual a.ssessments by the irrigation districts for operation and mainte- 
nance are estimated at $1.50 to $2, to which will 1>€ added the asses-sments for 
repayment to the Government for construction of the project. 

On the 40-year repayment plan assessments to repay construction will prob- 
ably be not less than $5 an acre and may exceed that amount if much of the 
land is not profitably utilized. It is assumed that total water asse«.sments 
under this plan will therefore be about $7.50 an acre. 

Should the crop repayment plan be adopted as recommended in the 1925 
report, total annual assessments might be al)()Ut $4 an acre, unless development 
•was slow. This is not so likely to happen if 5 per cent of the gross crop value 
is paid toward construction a.s under the 40-year plan. 

Farm set-ups.—Thti two farm set-ups which follow are intended to illustrate 
a way for organizing a farm on each of the two main classes of soil. It is 
believed that class 1 soils are better adapted to cash crops; therefore, a cash- 
crop farm with sheep is taken as the tj-pe of a farm which a high-class farmer 
reasonably iinanced could operate. 

Class 2 lands are not so well adapted to crop production, therefore it is Im- 
portant that livestock enterprises l>e engage<l in more extensively. Dairying 
Is the most promising livestock entei-prise for extensive development; accord- 
ingly, this farm is organized as a dairy farm such as could be operated by a 
goofi dairyman with a rea.sonable amount of his own capital. 

It is recognized that some specialists will be able to handle selected land 
so as to secure more Income. On the other hand, less than average quality 
lands in the hands of inexperienced, underfinanced, or incompetent farmers 
will not do so well. 

It is further realized that in practice there will develop a wide variety of 
farm set-ups. according to the particular conditions each operator must meet. 
The numl)er of undesirable set-ups may be reduced through effective educational 
service. 

Cash crop and sheep farm, class 1 lands.—This set-up is suitable for a farm 
on class 1 lands of good topography, suitable for the Irrigation of red clover 
for see«l, iwtatoes, and other crops requiring careful handling.   It is assumed 



ECONOMIC  SURVEY OF  CERTAIN   IRRIGATION   PROJECTS        301 

tliat average yields of all crops will be ohtiiined which would require that the 
farm be operated by a high-class man capable of masterlug the details of 
producing and marketing several commodities. 

Since the cash market for alfalfa is already supplied, and it Is not good 
husbandry to sell hay off of the farm, only enough alfalfa is to be grown to 
supply livestock needs on the farm. Sufficient pasture to handle the Uvestocij 
most economically during summer is provided. The rest of the farm land 
will be in a cash-crop rotation. The alfalfa and pasture should be placed on 
the land most difficult to irrigate, so that the potatoes, clover, and wheat may 
have the most careful treatment possible. 

General get-up.—Family of five, able to suiiply farm labor equivalent to one 
and one-half able-bodied men. 

Farm of 80 acres of class 1 land. 
Owner has $5,000 in capital and household and personal goods. 

Cost of land, clearing, leveling, ditclUng, fencing, domestic water supply, 
farm buildings, and dwelling  $8,000 

Livestock  1, 500 
Machinery  and  equipment  1,000 

10,500 
Livestock 

Bucks      3 I   Horses      3 
Chickens    50 |   Ewes 100 

Crops 

Acres out for buildings, yards, ditches, roads, etc  8 
Acres of permanent pasture (2 animal units per acre)  10 
Acres of alfalfa, average yield 4.5 tons  6 
Acres early potatoes, average yield 125 hundredweight  14 
Acres of wheat, average yield 40 bushels  14 
Acres of red clover for seed, average yield 4 bushels  28 

(Rotation, potatoes, clover, wlieat, clover.) 
Sheep to receive pasture, cull potatoes, etc., in summer; liay and other rough- 

age in winter, some grain at lambing time. Horses—pasture, alfalfa hay, and 
some grain.   Necessary to buy a little minerals, etc. 

Budget 
Expen.se: 

FaraUy $1,200. 00 
Hired  labor  600. 00 
Feed  IfK). 00 
Taxes  200. 00 
Machine   expense  4.50. 00 
Seed  350. 00 
Sacks and materials  350. oo 
Interest, long-time, $5,500, at 7 vvr cent  385. 00 
Interest, short-time, $750, at 8 per cent  60. 00 
Irrigation, operation, and maintenance  160.00 
Miscellaneous farm expen.se  250.00 

4,105.00 
Income: 

Lambs and wool     1,000.00 
Potatoes, 1,750 hundredweight, at $1    1, 750. 00 
Wheat, 560 bushels, at $1        500.00 
Clover seed, 112 bushels, at $12.50    1,400.00 

4, 760.00 
NoTK.—^Thls farm would have $655 to apply on interest on owner's capital, 

repayment of irrigation construction, repairs to buildings, farm Improvements, 
Increasing living standard, etc. 
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Dairy fartn, class 2 land 

It is assumed that the average yield of alfalfa, corn, and pasture on class 2 
land will be 15 per cent less than class 1 lands; that wheat would yield 25 
per cent less and therefore would not l)e profitable; and that potatoes and 
clover are impractical because of topography. The lack of a cash market for 
Increased supplies of alfalfa makes It necessary to consider the dairy industry 
as an outlet for the alfalfa. Pasture and corn will be needed as supplemental 
feeds. 

While cost of production studies made by the Oregon Experiment Station 
indicate that it will cost $1 more a ton to produce alfalfa when yields average 
3.75 tons than with average yields of 4.5 tons, the cost of moving hay together 
with the inconvenience and uncertainty in securing supplies of suitable quality 
makes It desirable to produce all of the hay on the dairy farm. SufQcient 
pasture should also be maintained. More elasticity in corn production Is 
possible as good grain can always be bought or sold. There is .some question 
about the economy of producing silage, therefore It is suggested that some 
roots like carrots be grown to be fed during the winter. 

Oeneral set-up 

Family of five, able to supply farm labor equivalent to one and one-half able- 
bodied men. 

Farm of 80 acres of class 2 land, account of topography. Owner has $5,000 
in capital, and household and personal goods. 
Cost of land, clearing, leveling, ditching, fencing, domestic water supply, 

farm buildings and dwelling $8,000 
Livestock    3, 500 
Machinery and equipment    1,000 

12,500 

Livestock 

Milk cows, average production 250 pounds butterfat  26 
Yearling  heifers  6 
Calves for replacement  6 
BuU   1 
Horses  3 
Sows  3 
Clilckens lOO 

(About 35 animal units in hay and pasture requirements.) 

Crops 

Acres out for buildings, .yards, ditches, roads, etc  8 
Acres of permanent pasture, carrying capacity 1.7 animal units per acre 

for 6 months  20 
Acres of alfalfa, average yield 3.75 tons, 145 tons  39 
Acres of corn, 42.5 bushels, 10^^ tons  9 
Acres of carrots, 15 tons, 60 tons  4 

(Rotation—^alfalfa, 6 years; com and carrots, 1 year; corn, 1 year; fields, 
6% acres.) 

Livestock on pasture to receive 15 pounds of hay a day per animal unit 
carrots. Young stock and horses. 15 to 20 pounds of hay in winter. Hogs to 
be fed at a rate of 4 pounds of skim milk to 1 ix)und of grain and have some 
pasture and hay. Some mineral and concentrates for all livestock as needed, 
which would be about all the feed necessary to buy. 
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Budget 
Expense: 

Family $1, 200. 00 
Hired labor  600. 00 
Feed, concentrates, etc  200.00 
Taxes  200. 00 
Machine exjiense  300. 00 
Seed  50.00 
Intere.st, $7,500 at 7 per cent  525.00 
Irrigation, operation and maintenance  160.00 
Miscellaneous farm expense  250.00 

3,485.00 
Income: 

0,250 pounds of butterfat, at 42^^ cents     2,656.25 
4,375 iwuuds of porlt, at 8 cents        350.00 
Cull cows and veal        400.00 
Poultry  50.00 

3,456.25 

NOTE.—Repayment of construction of Irrigation works, Interest on operators' 
capital, and repairs and depreciation of buildings not provided for. In order 
to meet construction charges, it will t)e necessary for the oi»erator to do more 
of his own work, pay less Interest, or reduce his living costs. It is apparent 
from this set-up that it would be very difficult for the farmer on second-class 
land to meet construction charges under the 40-year contract; however, he 
should be able to pay 5 pnv cent on an estimated $35 crop value, or $140 per 
year on an 80-acre farm. 

Marketing.—The marketing problems of the dairymen are already well taken 
care of by two large cooperative creameries. These institutions are among the 
most efficient in the country and return high prices to their members for sweet 
cream for manufacturing butter and Ice cream. Cooperative associations also 
.serve the territory for handling eggs and poultry. Hogs are readily sold for 
shipment to Paciflc coast markets. There is a local demand for all of the com 
that is likely to be grown for cash sale. Local mills and other facilities are 
always ready to buy wheat. There is nearly always a good cash demand for 
clover seed. 

Growers of alfalfa hay for cash sale frequently have difficulty in disposing of 
all of it. Marketing of this crop depends largely upon the development of the 
farm-livestock industry. Potato growers frequently have difficulty in marketing 
tieir crops and sometimes are unable to secure prices high enough to pay har- 
vesting costs. On the other hand, there is a good demand at profitable prices in 
other years, so that on the average the crop is profitable to the few who have 
suitable land and continue year after year on a conservative basis. The cash 
market for barley and oats is not usually very good at harvest time, but tends 
to improve during the winter an<I spring unless prwluctlon exceeds local demand. 

The Paciflc coast region is developing more rapidly than the whole country 
and demand for food products in the West is increasing. This will Improve the 
market situation for the Owyhee project, particularly if a shorter railroad Is 
built to the California markets and more favorable facilities become available 
for reaching Portland and other Paciflc Northwest cities. 

AOBICTJI/rURAI,  SUMMARY 

Competent settlers with farm experience and capital may succeed in main- 
taining their families and pay the farm operating expenses, but It seems im- 
probable that inexperienced, undercapitalized, and incompetent farmers will 
earn enough from the land to repay construction costs. Furthermore, no reserves 
have been established in the foregoing farm set-ups to provide against years of 
serious water shortage and low crop yields. Even the best settlers would have 
difficulty at such times, while many weak financially would fall. 

It has been as.sumed that 3.5 acre-feet of irrigation water will be delivered to 
the farm hcadgates each year, and crop yields are estimated accordingly. The 
project, however, has been planned on the basis of 3.22 acre-feet delivered to the 
farm headgates.   Run-off records during the past six years indicate shortages 

102406—30 20 
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sufficient to reduce avt-rnKe crop yields 15 or 20 per cent below the estimated 
yields used in the farm set-ups. 

The committee has proposed to Increase the duty to 3.5 acre-foet and to meet 
any ordinary shortage by additional pumping and reuse. Farm expenses tend 
to be less in proportion to income with high yields, thus nuiking the settlers' 
chance for success greater. For instance, the Oregon Experiment Station 
found tliat 3-ton alfalfa yields on these lands were obtained at a cost of f4 
a ton higher than 6-ton hay. 

Wiiile somewhat larger yields than those used In this reiwrt have been ob- 
tained on some of tlie lands now under production on the projwt, it is rec-ognlzed 
that these yields have been obtained with tlie use of more water than is provided 
for here. 

Orderly development.—In the development of the project it Is important that 
It should be carried on in on orderly fashion. Each division should be <>i)ened 
as there is need for it. On the new land it would be helpful also if some part 
of each farm unit could be prepared for irrigation before the s(?ttler goes on It. 
This would hasten returns to the .settler and would be an important factor to 
his success. 

DUCK  VALLEY IRRIGATION  PROJECT 

(By A. C. Cooley, senior airrlculturist. Department of Agriculture, in charge of 
demonstrations on reclamation projects; Prof. W. L. Powers, clilef of soils, 
Oregon State College; and Rhea Luper, State engineer of Oregon) 

The Indian Service is proposing to construct a reservoir on the headwaters 
of the Owyhee River large enough to provide storage for sufficient water to 
develop 2.5.000 acres of land on the Western Sho.«boTic Indian Reservation In 
Duck S'alley. On the lower river the Bureau of Reclamation Is now building 
tlie Owyhee Dam, wliicli is to impound waters for the irrigation of 123,000 
acres of land in the Snake River Valley. With the view of gathering informa- 
tion that would be helpful in determining to what extent tlie propo.sed develop- 
ment on the upper river If carried out would interfere with the development on 
the lower river, a committee consisting of A. C. Cooley. s<>nior agriculturist. 
United States Department of Agriculture; Dr. W. L. Powers, [>rofessor of 
soils, Oregon State College, and Rhea Luper, State engineer of Oregon, was 
aKiointed b.v the Fetleral Commissioner of Reclamation to investigate the 
situation. 

The committee, accompanied by George C. Kreutzer, director of reclnmatfon 
economics in the Bureau of Reclamation, visited Duck Valley on June 28 and 
29 to familiarize themselves with the local situation and the need for the 
proposed development. 

The committee in the limited time it had to give to a study of the local situa- 
tion looked into the economic conditions, the present agricultural development 
on the reservation, the Irrigation system and water supply, and the need of 
further development. 

C0NCLD810N8 

1. After an Investigation of the Duck Valley project in which it is jiroposed 
to Irrigate 25,000 acres of land, the committee concludes that the water supply 
records do not justify .siU'h a development, nor do the needs of the Indians. 

2. There is nee<l for a small storage reservoir to provide for late water and 
enable the reservation to control its water supply. 

3. A controlled water supply witli needed iinprovement in tlie present irri- 
gation system would adequately take care ot tlie present and future needs of 
the Indlan.s. 

4. A development in Duck Valley in keeping with the water-su|)ply data and 
allotments already made for use on the upiwr river, the committee feels, would 
not affect in any material way the water su|iply of the lands under the Owyhee 
l)roject now under construction. On the other hand, it might even prove bene- 
ficial to It. 

Available data.—Available data on the weatlier, crops, and livestock, based 
on actual records keiit over a period of years, are meager and incomplete. An 
Investigation of the feasibility of the Duck Valley project was made in 1915 by 
H. J. Johnson, assistant engineer of the Indian Service.   His report was avail- 
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able and was studied carefnlly. It wa.s very helpful in getting a clear concep- 
tion of the proposetl development. The water-supply data, however, gathered 
since the Johnson report was made Indicates that there Is insufBcient water for 
ony large development. 

The following table shows the available run-oft record of the Owyee River 
near Owyee, Nev.: 

Run off in 
T<Sr acre-feet 
1914  118, 00<) 
1916  114,000 
1922  111,000 
1923     45, 200 
1924 -,     39, tSOO 
1925     96, 000 
1926     30,100 

Present economic situation.—The Western Sho.shone Indian Kcservation ('oni- 
prises an ai-ea of 277.385 acres of land in Duck Valley on the Nevada-Idaho 
State line. Its nearest railroad points are Elko, Nev., 120 miles to tlie south, 
and Mountain Home, Idaho, 110 miles to the north. The roads are over an 
arid, mountainous country, whicli is .sparsely .settleil, making good roads 
difficult to con.stnu-t and exi)enslve to maintain. 

The In<Iian population of the reservation is G90, made up of 363 males and 
327 females. The past few years the population has l)eeu declining, due very 
lamely to tlie ravages of tuberculdsis among tlie Iiiiliaiis. 

The principal source of income of the Indians is from livestock and outside 
employment. Tlie ranches around the reservation use almost entirely liidian 
labor. The income from this source amt)unts to aliout $40,000 iier year, while 
that from livestock is given as $52,298, and from farming as $28,587, making; 
a total of $120,866. or an average family income for the 140 families living on 
the reservation of ,$803. These Indians liave no outside incomes from lea.ses, 
land sales, annuities, etc., such as Is enjoyed by many tribes. This undoubtedly 
has been to their advantage as it has force<l thciu to depend on their own 
efforts and ability to make their way in the world. As a result tliey Iiave 
developed habits of thrift and inilustry. This is evidenced from the lar^'e 
number living in houses and the personal pride they seem to take in keeping 
tlieir places looking well. 

Allriciiltlire.—The agriculture of Duck Valley is confined almost entirely to 
summer grazing and hay production for winter feeding. The principal crop Is 
wild hay with some small acreages of alfalfa, small grains, and the hardy 
garden vegetables. 

Tlie valley has an elevation of about 5,300 feet above sea level, with an, 
annual rainfall around 10 inches, one-third of which falls during the growing 
season. A growing season of aliout 90 days is reix)rted, with winter tempera- 
tures that range to 37° below zero. The climate limits the choice of crops tliat 
can 1M' grown, and tlie tyrie of agriculture that can l>e practiced. A study of 
the agricultural census g^ves a fair idea of the development on the reservation. 

Weitem 8ho!thone Indian Reservation, Nev., crop and livestock census summarv, 
1928 

CROPS 

Crop Ares, 
acres 

Total 
yield 

Yield per 
acre 

Unit 
value 

Value par 
acre 

Total 
value 

Alfalfa -  213 
5,310 

10 
i 

60 
10 
8 

TOM 
673 

1,983 
Pounds 

4,900 
2.970 

40,880 
30,000 

Ton* 
3.11 
.37 

Pound) 
490 
S94 
681 

3,000 

$10.00 
8.00 

.02 

.025 

.025 

.03 

$31.00 
2.96 

9.80 
14.85 
17.02 
90.00 

600.00 

$6,73a 00 
Wild hay  15,764.00 

98.00 Barley  
Oats  74.25 
Wheat  1,021.20 
Potatoes  900.00 
Vegetables  . 4,000.00 

Total  S,616 ' 28,587.48 
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Western Shoahone Indian Reservation, Nev., crop and livestock census summary, 
i.9^8—Continued 

LIVESTOCK 

Number Value Number Value 

Bees (colonies)  None. 
None. 

6 
None. 

1,900 
20 

7 
1,200 

None. 
1,800 

10 
250 

1,000 

Stallions (pony)..   None. 
I 

600 

42 
10 
7 

80 

Boars                              - -— Stallions (Urge) $100 
Bulls  $.1.50 Steers      24,000 
Burros Poultry: 

Chicitens doeen.. 
Ducks 

Cows and heifers ....... 76,000 
,W 

100 
10,000 

252 
Qoats                                ... - S 

7 
Horses    .                 _       Turkeys 240 
Jacks 

Total value  .   .   . .-_ Mares .     .           .           15,000 
700 

1.995 
8,000 

136,799 
Mules  9,000 

127,799 

The crop and livestock summary brings out tlie relative unimportance of the 
cultivated area, and emphasizes tlie fact that the reported yields with the 
exeei)tion of alfalfa are very low and une<!onomioal. Tlie reason for this is 
given as shortage of late water with which to mature crops. Out of the 5.C16 
acres irrigated in 1928 only 300 acres were devoted to cultivated crops, 216 
acres of which were in alfalfa, leaving only 93 acres that were actually in an- 
nual cultivated crops or gardens during the year. The area irrigated has heen 
about the same for the past 10 years. Reports at the Inclian agency list only 
50 Indians as farming out of the 690 on the reservation. 

It is pointed out that there is now not enough hay produced on the reserva- 
tion to winter the livestock, and tli^ Indians are required to buy several hun- 
dred tons of hay each year. In this connection it is interesting to review the 
livestock census and note the number of hoi-ses kept in comparison with other 
livestock. Number of horses reported is 3,011; cattle, 2,506; and sheep, 1,270. 
From the standiMint of relieving the winter hay shortage, it Is quite evident 
that the number of horses are in excess of the Indians' needs, and could with 
profit be greatly reduced. Beyond tlie number needed by the Indians, they have 
no economic value and serve no useful purpose on tlie reservation. It is realized, 
however, it is not an easy matter to separate an Indian from his horse. 

MarlcctK.—Outside of livestock the local market absorbs all the Indians' pro- 
duce. The cattle arc driven to Eiko, Nev., and shipped from there to Pacific 
coast points. Most of tlie sheep are moved to Mountain Home. Idaho, and 
from there are shipped to eastern markets or to the cities of the Northwest. 
The long distance to .shipping points over poor roads, coupled with the handicap 
of climate, naturally precludes any great develoimient of the cultivated crop 
enterprises. The section in which the reservation is located, as previously 
stated, is sparsely settle<l and will continue to bo so, therefore the demand of 
the local market will necessarily always be small and limited. 

Soils.—The wild meadowland In Duck Valley is rather heavy dark brown 
sllty clay loam and with water control could bo increased perhaps 50 per cent 
in productiveness by seeding in red top on lower area and aislke clover with 
timothy or ryegrass on the wetter draine<l areas. (See Oregon Agricultural 
Experiment bulletin No. 167.) Water control needed includes some drainage 
lines from the low areas to the river nt the lower end of the valley and syste- 
matic irrigation in periods instead of the present .system of wild flooding. 
Water requirement of wild meadow is of the order of 1 acre-foot or more per 
ton. Wild meadow grasses included wire grass, sedge, meadows, fescue, 
and weeds and may cut one-lialf ton per acre. In the lower part of Plea.sant 
Valley the soils are alkaline (surface pH 8.2, third foot 8.6). 

The sagebrush land best suited to improvement witli irrigation seems to be 
to the west of the agency or on the south of tlie wild meadow. The soil there Is 
light brown fine sandy loam with compact gritty clay loam subsoil. 

The sagebrush land north and west of the agency and north of the wild 
meadow is gravelly loam with gravelly clay Imrdpan at a depth of 10 to 12 
inches. Soil texture becomes fine toward the northwest. The hardpan is gen- 
eral.    The soil on the peninsula between the Owyhee River and Blue Greek 

.^ 
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showed slight alkalinity (pH 7.5) In the surface and was seriously alkaline in 
the third foot (pH 8.4). 

Change in method of handling the wild meadow in Duck Valley can be 
expeced to be slow. An acre-foot of water there with careful use may make a 
ton of wild hay while the same amount witli careful use on Owyhee project 
should make about 2 tons of alfalfa. 

Present irrii/ntion »ysiem.—The present irrigation system is inadequate and 
is undoubtedly responsible for much of the Indians' present water troubles. 
The diversion dams in the river are not dependable. They are constructed 
mostly of rock and brush, and are often damaged during high water. The 
type of construction makes it very difficult during low water to divert suffi- 
cient water to irrigate the land. Alany of the ditches are not located properly 
according to grade, and they have eroded badly, causing considerable trouble 
in getting water through the turnouts. In much of the irrigated area the 
water table is high and drainage nee<led. 

Constructing deiiendable diversion dams in the river, placing the laterals on 
better grades to eliminate eroding, and providing adequate drainage would 
double the efficiency of the present system and bring the quickest benefits at 
the least expense and interference. 

Need for new development.—It is felt by the committee that a development 
in harmony with the water data compiled since 1922 and the 30,000 acre-feet 
of water allotment by the Oregon State engineer's office for prior rights up- 
stream, is nee<1ed and would not interfere with the water supply of the Owyhee 
project on the lower river. Such a development with adequate drainage pro- 
vided, it is believed, might even be benefttial to the rights on the lower river. 
A small storage reservoir which would give the reservation a controlled water 
supply and provide late water for the irrigated lands, coupled with the Im- 
provements already suggested in their irrigation system, would enable them 
to develop an irrigable area large enough for their present needs, and any 
additional ones for a long time in the future. The reservation was created 
in 1877, and If the Interest shown in the past is any criterion for judging the 
future, the rapidity with which the Indians will turn to crop farming will not 
be great. Even with ample water there is no ground for believing that the 
Indian Is going to develop any large cultivated area. To put 2.5,0()0 acres of 
land under Irrigation would be inadvisable and not to the best interest of the 
Indian. By nature he is more interested in livestock and the things he can 
do ou a hor.se than he is in the things that require any great amount of hand 
labor. 

The reason given for developing more land in Duck Valley is to provide win- 
ter feed for livestock, making it possible to utilize the range land of the 
reservation to full advantage. Figuring a livestock unit as equal to one horse 
or cow or five sheep, the present livestock population of the reservation that 
consumes any great amount of hay would be equal to 5.771 animal units. It 
Is estimated that the summer range on the reservation will take care of about 
8,500 head of cattle or animal units and that It requires 1 ton of hay to carry 
an animal through the winter. On this basis 5,771 tons of winter feed are 
needed to take care of the present stock and with the summer range developed to 
its full carrying capacity 8,500 tons would be needed. A.ssumiug water could be 
made available for 10,000 acres of land and that 4,000 acres of this area was 
devoted to alfalfa yielding 2 tons per acre and 4,500 acres to meadow hay 
yielding three-fourths ton to the acre, this would give the reservation a winter 
hay supply of 11,375 tons, which would more than take care of the present 
needs and permit a considerable expansion. The remaining 1,500 acres could 
be devoted to small grains and garden supplying the Indian needs along this 
line. An irrigated area of 10,000 acres would also provide a 40-acre Irrigated 
tract for each of the 140 families now living on the reservation and any others 
that might wish to farm in the future. Such a development, the committee 
feels, would be justified, providing the water supply is ample and can be made 
available for it. 

The committee after Its investigation sees no reason for feeling alarmed 
over some development In Duck Valley and believes that any development 
there in harmony with the water supply and allotments already made for 
upstream development would not interfere with the water supply for the 
Owyhee project lands. 
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